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Thoroughness 
put D&G Sutures 
in first vlace- 


Thoroughness 
will keep them there 


Newly-Issued Catalogue Sent Upon Request 
DAVIS & GECK, Ine. 
Surgical Sutures Exclusively 


Cll to221 Duffield Street = Brooklyn, NY, USA. 


efe 
) Artificial Pneumothorax 
ied = WD 429. Singer’s Portable Pneumothorax Apparatus as de- 
v scribed in Dr. Singer’s article in the ‘American Journal of 
: the Medical Sciences.’’ Two 500 cc. bottles are arranged o1 
the base, one of 
them is adjustable 
in height. The back 
holds a plain man- 


Na 


ometer tube and 
clips for a bulb and 
test tubes. 


Ls / 
Ne Complete description 
upon request 


WD 429 


WD 430. Dr. Robinson’s Pneumothorax Apparatus 
with improved manometer tube and Floyd needle. 


Complete with polished case. WD 430 


MANUFACTURED BY 


The Max Wocher & Son Company 


Surgical Instruments, Sanitary Furniture, Scientific Apparatus 


29-31 West Sixth Street CINCINNATI, OHIO 
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Sulphuric Acid | 


DISTILLEL 


+ 
| 
| Benzaldehyde 
HEATED 


Phenylcinchoninic 
Acid 


CRYSTALLIZED, SEPARATED, 
PURIFIED, ADDED TO 


Hydriodic Acid 


HYDRIODIDE OF 
PHENYLCINCHONINIC ACID 
OR 


OXYL-IODIDE 


y= will be interested in the chemistry of Oxyl-Iodide and pleased with 
the results from its use in stubborn types of chronic arthritis, neuritis 


and muscular rheumatism. It stimulates metabolism and promotes diuresis 
and the elimination of uric acid and urea. 


The drug trade can supply your needs in prescription packages of 40 three- 
grain tablets and dispensing bottles containing 500 tablets. Send for Literature. 


ELI LILLY & COMPANY, Indianapolis, U.S.A. 
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“It Improved the Condition 


of every individual who had any degree of 
constipation ” 


Especial interest attaches to a 
group of recent experiments on the 
use of fresh yeast as a laxative, 
because of an attempt to control 
the ‘‘psychic factors” which play 
so large a part in constipation. 


Eighty-five individuals were 
divided into three groups. To 
them, while pursuing their ordi- 
nary duties and on their usual 
diets, was administered (1) fresh 
Fleischmann’s Yeast (2) boiled 
Fleischmann’s Yeast (3) a com- 
pound of cream cheese and flour 
resembling yeast in flavor and 
texture. 


Each group was told that it was 
receiving a particular strain of 
yeast, and therefore none had 
any intimation of any real differ- 
ence. 


The results were as follows:— 
(italics ours.) 


(1) The live yeast in a dosage of 
3 cakes per day, ‘‘ improved the 
condition of every individual 
who had any degree of consti- 
pation.”’ It “produced a marked 
laxative action.’”’ On subjects of 


normal intestinal activity, how- 
ever, the fresh yeast was no more 
effective than the boiled or the 
imitation yeast — showing that 
fresh yeast is a natural regulator, 
not a cathartic. 


(2) The boiled yeast and the imi- 
tation yeast were both ineffective 
in relieving constipation compared 
with the live yeast—except that 
the boiled yeast did produce stools 
of a softer consistency than the 
imitation yeast. 


These experiments are of obvious 
value as indicating the use of 
fresh yeast as a natural stimulant 
of intestinal activity — without 
the difficulties attendant upon reg- 
ular use of ordinary laxatives. 


A new authoritative book 
written by a physician for physi- 
cians. This brochure discusses 
the manufacture, physiology, 
chemistry and therapy of yeast. 
A copy will be sent you free upon 
request. Please use coupon, ad- 
dressing The Fleischmann Com- 
pany, Dept. K-16, 701 Washington 
Street, New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


THE FLEISCHMANN COMPANY 


Dept. K-16, 701 Washington Street, New York 


Please send me free a copy of the brochure on yeast based on the pub- 
lished findings of distinguished investigators. 


2 


AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
(U. 8. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 3351. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Approximately 25,000 are now in use, 
without a single rejection because of inaccuracy. 

It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) which entirely. avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 

The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 

All our Counting Chambers and Pipettes are guaranteed to be within the tolerances estab- 
lished by the Bureau of Standards, but we recommend the use of Haemacytomers with 
Bureau of Standards certificates, which we carry in stock for immediate shipment at prices 
given below. 


Cod 
3350. American Standard Haemacytometer, complete with Levy Counting wand 


Chamber with Neubauer ruling, with two pipettes, in leather case $15.00 Darip 
3355. ditto, with Bureau of Standards certificates for both counting chamber 

3351. American Standard Haemacytometer, same as No. 3350, but with Levy 

Counting Chamber with double Neubauer ruling , Darvo 
3356. ditto, with Bureau of Standards certificates for both counting chamber 


and pipettes........ 24.50 Daufs 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers’’ sent on request 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 
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AN OUTFIT 


Basal Metabolism 
Estimations 


AS DESIGNED BY 


Dr. Cameron Vernon Bailey of the 
Laboratory of Pathological Chemistry 
New York Post Graduate Medical 
School and Hospital 


For detailed description see September issue 
Journal of Laboratory and Clinical Medicine, 1921 
or ask for reprint 


Lizz? 


REPRESENT QUALITY OF HIGHEST STANDARD 


MANUFACTURED BY 
C. M. SORENSEN CO., Inc. 
DEPT. K 
177 East 87th Street New York 


| 
| 
> | 
4 | 
FOR | 
it | | 
| 
| 
| 
Al | | 
| | | 
hi | 
| | | 
| 
| 
AT | 
| 
| 
\ 
| 
J 
| 
al 
| i AMERICAN MADE PRODUCTS | 
4 


Gastron 


An entire gastric gland tissue juice 


The activating, enzymic and associated organic and inorganic 
substances and principles of the entire gland, extracted in an 
acid-aqueous-glycerin medium; alcohol free, sugar free; a 


grateful, agreeable solution. 


Of wide service clinically—gastric insufficiency, acute gastric 
disorder, irritability, intolerance of food; under all conditions 
where gastric function is disturbed or in abeyance—from 


fatigue, shock, care. 


Fairchild Bros. & Foster 
New York 


cA Nerve Tissue ‘Reconstructive 


The glycerophosphates are nutritive phosphates. 
They furnish organic phosphorus in the closest pos- 
sible form to that in which it exists in the nervous 


system. ‘Thus they spare the nervous system and act 
as a true nerve tissue reconstructive. 


ESKAYS NEURO PHOSPHATES 


represents the glycerophosphates in readily assimi- 
late and highly efficient form. 


SMITH, KLINE & FRENCH CO, 
105~115 North 5* St., Philadelphia, Pa. 


Established 1841 Manufacturer's of Eskay’s Food 


The delightful Homestead is 
connected with the thermal 
bath establishment by an en- 
closed viaduct. 


The Radio-Activity of the 
Mineral Waters at 


Virginia Hot Springs 


Itis well-known that the high amount 
of radio-activity in the waters of 
Carlsbad, Gastein, etc., explains to 
a certain extent the favorable thera- 
peutic results in the treatment of 
gout, chronic and subacute rheuma- 
tism, and metabolic diseases. 


Professional analyses of the waters at 
Virginia Hot Springs have determined a high 
amount of radio-activity. Several of the 
springs are among the strongest radio-active 
springs in the world. 


The facilities for hydrotherapeutic treatment, 
modern and complete, are under professional 
direction. Accessory facilities include a full 
set of Zander apparatus and the Tyrnauer 
electrically heated apparatus for giving local 
superheated dry-air baths. 


Mild, invigorating atmosphere and surround- 
ings of great beauty, 2500 feet up in the 
Alleghanies, invite outdoor recreation 
walking, horseback riding, golf, etc. The 
exercise is carefully advised to suit the 
strength of the individual. 


Open all the year 
Illustrated and descriptive literature, together 
with literature prepared especially for the 
profession sent on request 
Address 
CHRISTIAN S. ANDERSEN, Resident Manager 
The Homestead, Hot Springs, Virginia . 


HEMOGLOBINOMETER 
DARE ALUMINUM 


Certified and Patented 
by Inventor 
Dr. Arthur Dare 


Automatic Pipet No. 100s 
$1.50 


No. 1003 
$39.00) 


SOME OF THE USERS: 


¥. S. Army Cornell Universit 
U.S. Public Health Service Detroit College of Medicine 

U.S. Army Medical School Harvard University 

Mayo Clinic University of Pennsylvania 
Yale University 
Iowa University 

St. Luke’s International og University 

Hospital, Tokio, Japan Johns Hopkins University 


Ask for Descriptive Circular. For Sale by all Supply Houses 
RIEKER INSTRUMENT CoO. 
SOLE MANUFACTURERS 
1921 Fairmount Ave. Philadelphia, | 


1923 Series, No. 1 
Sheraton sideboard 


Che Skill 


of the 
Master 


gave the world Sher- 
aton and Chippen- 
dale pieces — stand- 
ards of beauty and 
utility for succeeding 
generations. Beside 
them, even the best 
products of the ma- 
chine-driven fact 
are of slight consequence. 

Even so, the Digitalis products, grown an 
prepared at Foxglove Farm by Upsher Smith 
—a Master Craftsman—processed by hand, 
are in a class by themselves—dependable in 
uniformity and potency. 


Standardized by the Hatcher Cat Method. I 
scribed exclusively by many leading Cardiolog 


See that your Druggist and Hospital use the ‘‘l 
Smith” brand Digitalis—Tincture or Capsu 


Trial package and literature on request, direct from 


UPSHER SMITH, Inc. 
720 Washington Ave., S. E. Minneapolis, \{in: 
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Arnold Sterilizer 


(Steam at 100° C.) 
Boston Board of Health Pattern — 


[= famous quick-steaming base of 

the Arnold Sterilizer has been adap- 
ed to this rectangular model. Its con- 
enience was suggested by Professor 
W. T. Sedgwick. It is made entirely 
ff copper and has double walls and 
loors. ‘Temperature of 100° C. can be 
maintained indefinitely without atten- 
tion. 


No. 638, 14} x 12} x 123” 
No. 639, 194 x 164 x 144” 


Send for literature on this and other patterns of 
Arnold Sterilizers 


WILMOT CASTLE COMPANY 


1160 UNIVERSITY AVE. ROCHESTER, N. Y. 


Makers of Sterilizers and Bacteriological Apparatus 


1923 Prices of ** THE SALVARSANS” 


Arsphenamine-Metz Neoarsphenamine-Metz 
0.1 gram... .$.60 per ampule 0.15 gram $.60 per ampule 


Silver-arsphenamine-Metz 
$.60 per ampule 
.70 
80 
.90 
1.00 


Any reliable dealer will supply you with “The Dependable Originals.”’ 
HA HA 


0 LABORATORIES. Inc. j 


z 122 HuoOSON ST. NEw York 
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QUALITY 


IS THE GREATEST CONSIDERATION IN 
THE SELECTION OF THOSE POWERFUL 
DRUGS WHICH ARE INJECTED INTO THE 
HUMAN BLOOD STREAM. From the beginning 
the DERMATOLOGICAL RESEARCH LABOR- 
ATORIES has considered the quality of its products 
as of paramount importance. Under no condition 


has quality been sacrificed and under no circum- 
stances will it ever be sacrificed. 


Neo- enamine 
TOLOGICAL RESEARCH LAB. | 


D. R. L. NEOARSPHENAMINE is characterized 


by comparative freedom from unpleasant reactions, 


coupled with superior therapeutic efficiency, ease 
of solubility and low toxicity. PRACTICALLY 
EVERY BATCH OF D. R. L. NEOARSPHEN- 
AMINE TESTS FROM 50 to 100% HIGHER 
THAN GOVERNMENT STANDARDS. 


Hit 


For the Greatest Margin of Safety 
and Efficiency, Specify 


D. R. L. BRANDS 


YOUR DEALER HAS THEM 


Arsphenamine and Neoarsphenamine arg manufactured under a 
license from the Chemical Foundation 


THE DERMATOLOGICAL RESEARCH 
ees 1720-1726 Lombard St., Philadelphia es, 
THE ABBOTT LABORATORIES 
Executive Offices, Chicago, Ill. 
NEW YORK SEATTLE SAN FRANCISCO 
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Hellige-Leitz Universal Colorimeter 
NOW SUPPLIED WITH STANDARD WEDGES 


For 49 Different Tests, As May Be Selected 
U. S. PATENT No. 998,091 


This Colorimeter is known the world over as most reliable and in 
use in hundreds of laboratories throughout this country. On account 
of its easy use and rapid determination it has found a wide introduc- 
tion into the office of the Practitioner. 

This colorimeter can be supplied with Standardized and Gauged Wedges 
—ready for immediate use—for the following tests: 
Blood—Haemoglobin, Sugar, Uric Acid, Iron, Chofesterin, Bromide, 

Creatinin, Remnant Nitrogen. 

Urine—Glucose, Milk Sugar, Uric Acid, Creatinin, Creatin, Indican, 
Kidney Function, Salicylic Acid, Acetone, Acetico-Acetic-Acid, 
Albumin, Azote Iodine, Volatile Phenols, Mercury, Bromide, 
Nitrogen. 

Food—Salicylic Acid, Albumin, Milk Sugar, Iron, Ammonia, Phenols, 
Formaldehyde. 

Water—Ammonia, Nitrous Acid, Nitric Acid, Sulphurous Acid, Iron, 
Copper, Lead, Sulphuretted Hydrogen Phenols, Mercury, Tita- 
nium, Chromate, Chloride, Vanadium. 


FURTHERMORE A NUMBER OF OTHER TESTS 


Directions will be supplied with each 
Standard Wedge ordered 60 East 


NOTE—Standard Wedges can be NE voRK 
furnished separately for Colorim- 


iousl lied 
Manufacturers, Wholesalers, Importers and Exporters in Laboratory 
WRITE FOR PAMPHLET Apparatus, Microscopical and Bacteriological Supplies 
No. L-150 Organized under the Laws of the State of New York 


10th Street 


Laboratory Diagnosis 
of Typhoid Fever 


For serological tests, using the patient’s serum, also for the rapid and 
sure identification of the isolated organism, we offer the following 


Mulford Laboratory Reagents 


Agéglutinating Antigens 
Aégéglatinating Serum 
Antigen Concentrates 
Bass Test Outfits 
Borden Test Outfits 
Mulford Laboratory Reagents are guaranteed to be of absolute biologi- 
cal specificity and of high potency. 
They are furnished in convenient, practical containers, adaptable to the 
needs of large laboratories or the physician’s office. 


Send for booklet ‘‘Biological Laboratory Reagents’”’ 
H. K. MULFORD COMPANY, PHILADELPHIA, U. S. A. 


PIONEER BIOLOGICAL 
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A Clinical Investigation of Tropical Sprue 
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Trade Mark Registered. 


Gluten Flour 
40% GLUTEN 
Guaranteed to comply in all aa to 
etandard requirements of U. S. Dept. of 
Agriculture. 
Manufactured by 
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“Dentists cAuthorities? 


In Dental Cosmos, 1921, Vol. 63, and 
in his Dental Materia Medica and 
“Prinz 1916, specifies properties 
desirable in a dentifrice as follows: 
1. Cha/k: mechanical cleansing 
2. Soap: as an emulsifier 


3. Mildly alkaline 


In Mouth Hygiene —Second Edition, 
1921, page 287: ‘Zhe most important in- 
gredient in a dentifrice is soap. Next, a 
mild abrasive, such as a fine grade of 
precipitated chalk.” 


Modern Dental Materia Medica, Phar- 
macology & Therapeutics — Fourth 
Edition: page 32. Page 270 shows 
bl formulas of dentifrices, and cha/k and 
‘Buc ey soap are constituents of each one of 
them. On pages 36 and 37, the same 
book speaks of the excellence of chalk 
as a constituent of dentifrices. 


Toothpaste 4d” “Dental authorities [sic] now agree that 
(NOT Colgate’s) the ideal dentifrice should contain no 


soaps or other alkaline ingredients 


Who is Right ? 


More DENTISTS recommend Colgate’s 
thanany other dentifrice 


The non-gritty precipitated chalk in Colgate’s Ribbon 
Dental Cream loosens clinging particles from the 
enamel, Its pure vegetable oi! soap washes them away 


Truth in advertising implies honesty in manufacture 
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Insulase 


A preparation of the Islands of Langerhans, for oral admin- 
istration in the treatment of Diabetes Mellitus. 


| The raw material is handled so as to prevent enzymic action 
| upon the principle produced in the 
‘“‘Islands’’ that appears to have a bene- 
ficial effect in certain diabetics. 


Headquarters 
for 

| | the Give one capsule before meals and 

| | ENDOCRINES follow with a draught of water. 


| | 
| | 
| 


Insulase is supplied in 5 grain capsules, 


bottles of 50. 


=ARMOUR COMPANY 
PRODUCTS CHICAGO 


Acute Respiratory 
Diseases offer an ex- 
cellent opportunity 
to demonstrate the 
value of Therapeutic 
Immunization with 
Bacterial Vaccines 


DATA FURNISHED ON REQUEST 


Bacteriological Laboratories of 
G. H. SHERMAN, M.D. 
DETROIT, MICH. 
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IN SALVARSAN HYPERESTHESIA 
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A STANDARDIZED 

ORGANIC CALCIUM COMPOUND Th 
IN AMPULES 

For sale by Literature from 


MERCK & CO. E. BILHUBER, INc. 


NEW YORK, ST. LOUIS, MONTREAL 25 WEST BROADWAY, NEW YOR 
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has been demonstrated to be a Pies: dependable product. 

It combines the active and known therapeutic qualities 
of Creosote and Guaiacol, with the nutritive properties of 
Liquid Peptonoids. 


It is extremely agreeable to the palate and acceptable 
to the stomach. 


The peculiar ability of 


Teptonoids win Creosote 


to check a persistent, “ hang-on” Winter cough—should be 
remembered. 


It acts as a broncnial sedative and expectorant. 
SAMPLES ON REQUEST 


THE ARLINGTON CHEMICAL COMPANY 
YONKERS, N. Y. 


NOVARSENOBENZOL BILLON 


NEOARSPHENAMINE 


Originators 
LES ETABLISSEMENTS POULENC FRERES, Paris 


Sole licensees to manufacture in the U.S.A. 


PQWERS-WEIGHTMAN-ROSENGARTEN CO., Philadelphia 


The American production is identical with the French. Orders repeated with 
eg. quantities, emphasize the unc ualified aeoees al of Novarsenobenzol 
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INSTITUTE OF TROPICAL MEDICINE AND HYGIENE, SAN JUAN, PORTO RICO. 


TueE symptomatology of sprue is a complex. The principal 
factors in the production of this complex are, on the one hand, 
glandular insufficiency, and, on the other, colonization in the 
digestive tube of a superimposed specific organism, Monilia psilosis, 
the latter bringing out the typical clinical picture we know as sprue. 

Instead of rehearsing a list of symptoms commonly observed, let 
us first analyze the results of a long, clinical study of the disease 
as it exists in Porto Rico, and then group the phenomena according 
to their source. 

The usual sequence of events is about as follows: 

1. Physiologic glandular deficiency due to one or more of the 
following conditions: 

(a) Hereditary depression of cellular vitality. 

(b) Long-continued exposure to a tropical climate. 

(c) Lack of healthful exercise, lack of sufficient sleep, frequent 
pregnancies, long-continued lactation, irregular hours of eating and 
monotonous and ill-prepared or indigestible food. 

(d) An ill-balanced diet in which inordinate quantities of 
vitamine-less cereal foods, sweets and lard or vegetable oil are 
preferred to fresh garden products, meat and butter fat. 

(e) Previous wasting diseases, such as enterocolitis in childhood, 
dysentery, malaria, tuberculosis, syphilis and others of chronic 
course, especially those in which the appetite fails, or the nature of 

1 Published with permission of the Surgeon-General U. 8S. Army, who is not 
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the disease suggests a long-continued restriction of normal alimen- 
tation. 

2. The gradual development of the symptom-complex resulting 
from this condition in which are prominent: 

(a) Asthenia. 

(b) Acid dyspepsia. 

(c) Excess of intestinal gas. 

(d) Constipation with or without occasional attacks of indigestion 
and “loose bowels.” 

(e) Reduction in size of the liver. 

(f) Loss of appetite and weight. 

(g) “Nervousness” with palpitation of the heart, pains in the 
body, depression of spirits, sleeplessness and mental hebetude. 

(h) Pallor. 

(i) Disorders of menstruation. 

(j) Pigmentation of skin, chiefly over the malar prominences and 

forehead. 
3. The gradual or abrupt development of sore tongue or large 
white, frothy movements, or both, with a pronounced increase in 
all of the symptoms of glandular deficiency above recounted. In 
the characteristic picture of tropical sprue, Monilia psilosis can 
usually be demonstrated, in contrast with the preliminary condition 
in which this organism is usually absent, unless it has effected a 
foothold, but has not yet succeeded in completing the sprue syn- 
drome. It is in these borderland cases between incomplete sprue 
and the syndrome of glandular insufficiency that clinical diagnosis 
is practically impossible without a positive laboratory finding. 
This difficulty is increased by a subjective sensation of slight burning 
in the tongue without visible lesions, common to both conditions. 
When, in addition to this, constipation alternates with loose bowel 
movements, the confusion is complete. Very little difficulty is 
experienced in diagnosing a fully developed classical case of sprue, 
but such a case will have reached a point in which pancreas, intestinal 
glands and liver are apt to be in a state of partial atrophy from 
which recovery is slow and laborious, no matter what treatment is 
employed. 

While the above is the usual trend of events in the unfolding of 
the sprue picture, the exceptions to the rule are most striking and 
far from rare. Many times, perhaps in a third of my cases, there 
has been no reasonable doubt that food deficiency played no part 
whatsoever. Moreover, a goodly number of these showed no 
evidence of a previous glandular deficiency. A relatively small 
class of acute cases, recent arrivals from the North, in which, after 
a sharp attack of gastroenteritis, the full sprue syndrome appeared, 
is the culminating fact which demonstrates that sprue is not neces- 
sarily dependent upon either food deficiency or glandular insuffi- 
ciency. 


/ 
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On the other hand, about 12 per cent of our cases of sprue were 
negative, mycologically and serologically. Such were usually old 
chronic cases, often in a state of cachexia, or those in whom the 
tongue lesions and characteristic diarrhea, once prominent, were 
quiescent at the time of examination. The cachectic cases are to be 
considered practically as in a state of extreme glandular atrophy 
the result of sprue, and no surprise need be exhibited in finding no 
traces-of the organism that produced the condition. The cases of 
undoubted sprue in a state of quiescence, while far more apt to give 
a positive blood reaction, are not much less apt to make a positive 
mycologic finding difficult if not well-nigh hopeless. While both of 
these classes are perfectly understandable from a scientific point of 
view, and for a like reason occur in syphilis and tuberculosis, they 
seem to furnish the scanty material from which men of excellent 
standing in the practice of medicine of the temperate zone draw the 
sweeping conclusion that Monilia psilosis has nothing to do with 
the production of sprue, even that there is no such disease as sprue 
at all. When we reflect that only 1.5 per cent, at most, of tropical 
people living in endemic zones have been found to harbor Monilia 
psilosis without showing its characteristic effects and contrast 
this with the fact that 87.6 per cent of our sprue patients are heavily 
infected with it, it does not seem necessary to enter into any further 
controversy with those who are probably not in a position to argue 
the point they themselves raise. 

We are now prepared to consider the data which have been col- 
lected personally since 1908. 

A few words are necessary before entering into these details in 
order to comprehend the scope of the work and the significance 
of certain necessary symbols. 

Sprue was first announced to be a disease of Porto Rico by the 
writer in the summer of 1908. Hence the study from that time until 
the close of 1913 was purely clinical and epidemiological. In 1914, 
Monilia psilosis was identified as the direct cause of the disease, and 
from that date until 1917 studies were focussed on the mycologic 
study of tongue scrapings and feces in connection with only such a 
number of clinical cases as could be personally followed throughout 
their entire course. On return from France in 1920, where the writer 
engaged in the military operations of our land forces in the Great 
War, a series of clinical cases, checked upon by serologic study of 
the Laboratory of the Institute of Tropical Medicine and Hygiene 
of Porto Rico, was completed. In 1921, another series was under- 
taken and completed, checked upon by both mycologie and sero- 
logic examination by this Institute, and further contrasted with 
cases of pure glandular insufficiency, half of which were examined 
serologically and mycologically and found negative for Monilia 
pstlosis. 

Whereas the cases of the series 1908-1913 and 1914-1917 were 
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complete as far as outstanding signs and symptoms were concerned, 
particularly regarding the state of the tongue and feces, no fixed 
questionnaire had been adopted for all cases. 

In 1920, however, a set of questions was prepared covering all 
of the usual phenomena clinically observed in sprue, and these same 
questions were propounded with fair regularity to all patients, 
whatever might be their affection, in the series of that year. 

The questionnaire was amplified aud rigidly observed in all cases 
for 1921, and by comparing the condition in sprue with that seen in 
glandular insufficiency and in other affections, a very clear picture 
of what we know as sprue is revealed. 

The order of these questions was necessarily peculiar for practical 
purposes of history taking, but it will be conserved in this work. 

The symbols used for brevity will also be adhered to for the same 
reason and the key to these tables is herein displayed. 

Symbols Used in Classifying Pathologic Conditions in this Text. 

D = Digestive system. 

1=Subjective burning in tongue without demonstrable evidence 
thereof. Ranges from slight irritation to sensation of burning. 

1 = Burning in tongue with evident lesions on tip or tip and edges. 
Ranges from redness to excoriation. 

1= Raw tongue resembling a piece of raw beef. 

2=Acid gastric dyspepsia with fulness after eating, rawness and 
the belching up of a hot acrid fluid. 

3 = Excessive intestinal gas. 

4=“ Loose bowels,” or “attacks of indigestion,” alternating with 
constipation. 

4=Diarrhea, generally light in color, gaseous and lienteric, but 
the symbol also denotes bilious, mucous watery and _ particolored 
movements. 

4=Typical white, frothy stools of classical sprue. 

5 = Constipation. 

= Abdominal pain referable to intestine. 

= Small liver. 
Unusually small liver. 

8 = Nausea. 

9 = Vomiting. 

10=Heat and burning in rectum. 

11 =Heat and burning in vagina. 

12 = Loss of appetite. 

12=Complete anorexia. 

13 = Excess of saliva. 

N = Nervous system. 

1 =“ Nervousness,” ranging from nervous irritability to nervous 
excitability. 

2 = Asthenia. 

3=Sleeplessness, fitful sleep, nightmare. 
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4= Pains in trunk and limbs, ranging from a feeling of muscular 
soreness on overexertion to definite neuralgia and neuritis, general 
or localized. 

5=Palpitation of the heart, cardiac irregularity. 

(} = Psychic depression. 

7 =Tingling, burning and coldness of hands and feet, a tendency 
for upper and lower extremities to go to sleep. 

8= Forgetfulness. Mental hebetude. 

P= Unclassified. 

1 =Sallowness to pallor. 

1 = Extreme pallor. 

2= Vertigo. 

3=Dysmenorrhea. 

4 = Amenorrhea. 

5 = Headache. 

(6; =Subcutaneous extravasation of blood without apparent cause 
or on slight contusion. 

7 =Brown pigmentation resembling nut stains on skin. Usually 
symmetrical and most common and prominent over malar promi- 
nences, cheeks and forehead. 

8 = Excessive menstrual flow, to menorrhagia. 

9 = Irregular menstruation. 

10=Scanty menstrual flow. 

G 2=Loss in weight. 

This bizarre grouping of signs and symptoms, including all of the 
usual phenomena accompanying sprue, may seem unsystematic 
and inexact. It should be remembered, however, that it is neces- 
sary to consider the psychologic attitude of the sick man in making 
up a questionnaire, in order to allow the patient himself, with least 
amount of what he would consider obstruction, to expand the 
picture he would like to draw. The sense of good order and exact- 
ness of the physician may appear to suffer thereby, but in the long 
run much more information is obtained. 

Therefore, once adopted, this order of questioning has been 
followed throughout the series of 1920-21. Although it can now, 
and will be later, simplified and increased in scope, it did not seem 
justifiable to make these changes until the series under analysis were 
completed. 

Indefiniteness is not a rare quality in the average patient when 
relating what he feels that is abnormal, no matter what the disease 
or condition may be; but the average patient suffering from sprue, 
beyond his tongue and bowel symptoms, is notoriously indefinite 
in rehearsing his wretchedness. He hardly knows how to express 
himself, hardly realizes what it is that makes him a sick man, beyond 
his unruly “stomach,” his loose bowels and his sore tongue. It is 
all very Well to say that in history-taking one should not ask leading 
questions, but with most sprue patients I have seen, one would 


162 ASHFORD: A CLINICAL INVESTIGATION OF TROPICAL SPRUE 


never find out what they had if clear questioning is not employed. 
It should be borne in mind that mental confusion and forgetfulness 
in sprue is a feature of the disease, so that it is well to begin by 
saying, “ Now tell me all that you can about what ails you.” Then 
proceed to ask question after question, in the order given, carefully 
pinning the man or woman down to as exact and uncolored state- 
ment of fact as may be possible. This being concluded, a physical 
examination on the table is to be made, and finally all clinical 
laboratory analyses bearing on the individual case, including 
mycologic and serologic examinations for moniliasis. 

Exclusive of laboratory work, the primary examination of each 
case requires for its thorough accomplishment not less than half 
an hour and often much more. 

It seems hardly necessary to say that answers to questions in 
the taking of the history should embrace the entire period from 
which the patient has suffered from his affection and are not to be 
confined to symptoms on the day of his first visit. This is needful 
to avoid a negative of characteristic phenomena which generally 
occur only from time to time and which may constitute an important 
part of the evidence upon which the clinical diagnosis of sprue may 
be justified. 

Series of 1908-1913. This period corresponds to the clinical and 
epidemiological study, begun in 1908, which culminated in the 
identification of Monilia psilosis. These cases, therefore, possess 
no laboratory guide or check and only very clear pictures of classical 
sprue were so regarded. Among the doubtful cases many more 
must have been included, but, as the writer was depending chiefly 
upon Manson’s work on T'ropical Diseases, no departure from the 
criterion therein expressed of what should constitute an unques- 
tioned clinical entity was permitted. The cardinal symptoms, sore 
tongue, gastric disorder, excess of intestinal gas and diarrhea, were 
faithfully recorded in all, but the importance of the remainder of the 
signs and symptoms, found in the questionnaire above detailed, 
were not appreciated and were only noted when the patient 
happened to mention them in his personal narrative. Therefore, 
for statistical purposes, all save these cardinal symptoms must 
be discarded. 

Series of 1914-1917. (Mycologic Series.) This series began with 
the discovery of a pathogenic yeast-like budding fungus, later 
designated by myself Monilia psilosis, in the scrapings from the 
inflamed tongue of a young Porto Rican boy. Within a short time, 
in three more cases, the same organism was recovered, one from a 
child of two or three years whose only symptom was a raw tongue, 
one from a young woman with a life history of gastrointestinal 
derangement and an incipient tuberculosis, and one from a conti- 
nental American in the last stages of uncomplicated acute sprue, 
from which he later died. These four cases were studied mycologi- 
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cally for some months with uniform mycologic findings; later some 
twenty more cases were added and the tedious mycologic study 
repeated; finally, the series was continued to include a total of 476 
assorted cases of which 246 were clinically sprue. 

A mycologic study of tongue scrapings and feces was made in 
448 of the 476 cases; in 225 cases of clinical sprue, of which 75 per 
cent were positive for Monilia psilosis, and in 223 cases not clinically 
sprue, of which 1.3 per cent were positive for this organism. 


TABLE 1.—CONSOLIDATED TABLE SHOWING RELATIVE FREQUENCY OF 
CARDINAL SYMPTOMS OF SPRUE IN ALL FOUR SERIES (1572 CASEs) 


All our series.” Percentage 
494 31 
303 19 
319 20 
1116 
1259 


D1 

1 

1 

1 

3 . 13829 

5 

4 


All 


531 
258 
426 


All 1215 


TABLE 2.—RELATIVE PROPORTION OF CASES OF COMPLETE AND 
INCOMPLETE SPRUE IN A TOTAL OF 1309 CASEs. 


Serie 
series see 


1914-17 


Both D1 and D4 
One or the other 
Neither D 1 nor D4 


Total 516 1309 


Explanation of Graphs. ‘The panels in each fan are rounded off 
at their broad extremity and bear a number corresponding to sym- 
bols already explained in this text. The lines within each panel 
stand for the percentage of cases which the clinical phenomenon or 
phenomena, represented by the symbol, bear to the total cases in 
this series. Each line within the panel represents 5 per cent or 
major fraction thereof. No lines appear where less than 7 per cent 
of the cases showed the phenomenon. 


2 The separation of cases suffering from sore tongue into three degrees (D 1, 
1 and 1) and of those with diarrhea into D 4, 4 and 4, was not consistently carried 
out in the 1920 series, but as the total number of cases of sore tongue and diarrhea 
yielded a percentage to total cases of sprue almost identical with corresponding 
totals in 1921, the relative number in each one of the three groups under D 1 and 
D 4, 1920, has been calculated from the percentage in 1921. 


S4 

34 

17 

= Tota Per cent 
1920 

7 158 285 370 813 62 
24 140 171 335 26 
S 78 75 161 12 
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The important point in interpreting these fans is to remember 
that 453 of the 616 cases of sprue and 124 of the 259 cases of glandu- 
lar insufficiency were examined in the laboratory, the first being all 


Fig. 1.—Series 1921; 616 cases. Digestive symptoms. Sprue. 


positive for Monilia psilosis, the second all negative. The exami- 
nations in laboratory were only made once in 98 per cent of these 
cases. Had time and personnel as well as constancy on the part of 


Fic. 2.—Series 1921; 259 cases. Digestive symptoms, glandular insufficiency in 
Porto Rico. 


the patients permitted, a much higher percentage of positive results 
in the sprue series might have been obtained. As to the series of 
cases of glandular insufficiency, mycologic study of the feces daily 
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for a continued period would have undoubtedly revealed a stray 
colony now and then, as Monilia psilosis is a widespread fungus in 
Porto Rico and frequently must pass through the intestinal canal as 


Fic. 3.—Series 1921; 616 cases. Assorted symptoms. Sprue. 


a voyageur, or, as Anderson so well expresses it, “like so much waste 
food,” but without colonizing. When it colonizes in the intestinal 
tract then we may expect its pathogenic effect. The best way to 
bring out the presence of an infection by Monilia psilosis is to sow 


Fig. 4.—Series 1921; 259 cases. Assorted symptoms, glandular insufficiency in 
Porto Rico. 


in Sabouraud agar Petri plates by Anderson’s method, 7. e., by 
making a hundred separate points of contact with a platinum loop 
soiled in the feces and taking a percentage of positive colonies. 
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This series was intended to be purely a clinical versus mycologic 
study, but in 1916-1917 the feasibility of applying the complement- 
deviation test for diagnosis became evident and 88 of the 225 cases 


Fig. 5.—All series; 1572 cases. Sprue. 


of sprue were thus examined. In this way 20 cases which had been 
mycologically negative were shown to be serologically positive, 


Fic. 6.—Series 1921; 259 cases. Glandular insufficiency in Porto Rico. 


raising the percentage of positive laboratory findings to 84 per cent. 
Had all of the 225 been available for this blood test this rate would 
have probably been above 90 per cent. 
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The tabulation of clinical phenomena is as in the preceding 
series. No questionnaire was adhered to, save as concerns the 
tongue symptoms, acid gastric dyspepsia, excessive intestinal gas 
and diarrhea (ID 1, 7, 1, 2, 3, 4, 4, 4). 

In this series the individual grouping of the four cardinal 
symptoms of sprue was consolidated in 211 cases, 84 per cent of 
which were confirmed by laboratory finding. 

Cases with typical raw tongue and frothy, white diarrhea, 92, 
or 48 per cent. 

Cases with typical raw tongue, with or without diarrhea, 101, or 
53 per cent. 

Cases with tongue raw at tip and edges, with or without diarrhea, 
22, or 11 per cent. 

Cases in whom only a sensation of burning was felt, with or with- 
out diarrhea, 44, or 22 per cent. 

Cases with both sore tongue and diarrhea, 158, or 83 per cent. 

Cases with one or the other of above symptoms, 24, or 13 per cent. 

Cases with neither one nor the other, 8, or 4 percent. Total, 190. 

In the spring of 1917 these studies were abruptly suspended by 
the Great War, which scattered the group of men who formed the 
Institute of Tropical Medicine throughout the armies of the United 
States, and for a period of three years the writer was unable to take 
up the tangled skein of tropical sprue. But such was the spirit of 
the Institute that the other members kept the work alive. Adding 
valuable confirmatory data to the investigation begun in 1908, 
Drs. Gutierrez Igaravidez, Dr. Gonzdlez Martinez and Dr. Carl 
Michel, each separately, the first while in the training camp of the 
2d Brigade of the 8lst Division, the second in his personal work 
and at the close of the war in Paris and Barcelona, and Dr. Michel 
in the laboratory and later in the United States, kept up a persistent 
and brilliant campaign to extend the application of what was up to 
that time known. 

In 1920 the writer returned to Porto Rico, thanks to the scientific 
spirit of his military chief, to complete this series of studies, and 
since that time, with the same technicians who had for ten years 
diligently kept up the laboratory work, this investigation has been 
going forward. It is difficult to estimate the value of the work of 
these technicians, Messrs. José Loubriel and Figueroa, who through- 
out a period of these three years had become as expert as ourselves 
in the routine laboratory methods of revealing the presence of 
Monilia psilosis, mycologically and serologically. Up to 1917, the 
writer had personally accomplished every step in this mycological 
laboratory work in each case, even to the preparation of media, the 
technicians then in training duplicating this work under my super- 
vision in order to familiarize them thoroughly with every possible 
laboratory situation. Dr. Michel and Dr. Gonzalez trained them 
in the special serology of moniliasis. ‘The object, on my part, was 
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to continue these investigations by permitting our technicians to 
render the laboratory reports in cases of which they knew nothing 
clinically and free me for the clinical study and treatment of a 
larger series of cases in order to submit each case of sprue to the 
severe test of a laboratory analysis to determine the presence or 
absence of Monilia psilosis in which I, the interested party, would 
be eliminated. In the meantime I continued research laboratory 
work in Monilia psilosis and its congeners and with Drs. Gutierrez 
and Gonzalez, supervised the clinical laboratory work. 

Series of 1920. This was principally a clinical versus serologic 
study, mycological investigations being employed only from time to 
time for corroboration, or in certain cases, but not systematically, 
in which a typical case of sprue had been reported as negative 
serologically. 

In all, 503 cases of sprue, out of a total of 1267 patients examined, 
were found. In contemplation of these figures it must be remem- 
bered that I was dedicating practically my entire attention to sprue, 
and the majority of those who came for examination were either 
sent to me from all over the Island by other physicians as cases 
suspicious of, or positive for, that disease, or were persons who had 
themselves come to believe that they were suffering from sprue, 
whose complete clinical picture had by this time become almost 
universally recognized by laymen throughout the Island. 

Series of 1921. The development in medical science of the recog- 
nition of a syndrome of glandular insufficiency came to put the 
finishing touches upon this study of sprue in Porto Rico, and we 
believe, all of us of the Institute, and an ever-increasing number of 
observing practitioners in these tropics, that it may be accepted 
with a fair degree of certainty that the veil of mystery which has 
enshrouded tropical sprue has at last been rent in twain. 

It is curious how the forces of our little group in the Institute 
of Tropical Medicine have complemented one the other. At the 
very outset of the modern work on sprue, back in 1914, Dr. Gutierrez 
Igaravidez stoutly maintained that the underlying cause of sprue 
was a glandular disturbance. Dr.W. W. King, who was one of the 
founders with us of the Porto Rico Anemia Commission for the 
study of uncinariasis and later of the Institute, believed that what- 
ever sprue might be, Monilia psilosis seemed to have something to 
do with its manifestations. Dr. Gonzdlez Martinez, without com- 
menting upon the conception of an intestinal moniliasis, silently 
worked out the specific serological reaction and became gradually 
more and more convinced of the importance of this fungus in its 
etiology, finally taking a stand publicly in defense of this concep- 
tion. All have persistently and dispassionately sought the light 
while always remaining loyal to the Institute. 

While I am only reporting my own personal work, I do not wish 
to leave the idea that no other work on sprue has been accom- 
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plished here. The others, members of the Institute, have their case 
records and will some day, it is to be hoped, express their own 
experiences and opinions regarding this disease. 

In this series of 1921 the study made was for the purpose of 
comparing clinical, mycological and serological data, as well as 
for separating out the cases of glandular insufficiency. 


TABLE 5. 


Clin. sprue 
not exam- 


Clin. not 


Clin. sprue 
sprue and 


confirmed by negative in Total sprue, 
ined in negative in 
laboratory, , laboratory 616 cases - 
iboratory, laboratory, 
385 cases 6S cases 
163 cases 238 cases 


Clin. sprue Cases of 
glandular in- 
sufficiency, 


259 cases 


Per N Per Per Per : Per 


1 
1 
1 
9 
4 
4 
4 
5 
6 
7 
Ss 


~ 
noe 


( ! cen cent cent cent ent 
D 128 | 33 70 13 29 iS | 227 37 38 16 14 17 
57 15 1] 25 24 35 122 20 6 3 6 2 
39 10 24 15 13 72 11 l 
All 224 58 135 SO 62 91 421 oS 15 1s} 50 19 
326 84 145 SS 64 94 535 86 «6108 5 162 62 
337 87 147 90 65 95 549 89 138 58 169 65 
154 40) 65 10) 25 37 244 39 62 26 76 29 
67 17 35 21 21 30 123 20 21 9 19 7 
62 16 te 23 20 29 120 19 7 3 
All 283. 73 138 85 66 96 487 79 90 38 95 37 
176 15 78 1s 12 62 296 iS 97 40 140 54 
135 | 35 78 48 78 70 = 261 42 31 34 92 35 
94 24 55 34 27 4() 176 28 52 22 61 24 
23 6 15 9 10 15 1s Ss ll 5 11 4 
153 39 64 39 37 54 254 $1 59 25 69 26 
8) 76 19 39 24 25 37 140 23 33 
1 
1 
l 
N 
S4 vi SO 19 16 68 310 50 S6 36 127 +9 
6 191 50 72 44 53 78 316 51 S2 34 113 43 
125 | 32 59 36 1S 70) =. 233 37 56 24 75 29 
158 40) 71 14 46 6S 275 44 67 28 89 34 
P 127 33 57 35 28 +] 212 | 34 56 24 78 30 
S82 21 39 24 16 23 137 22 36 15 42 16 
All 209 96 59 44 65 349 56 92 39 16 
189 48 76, 16 15 66 310 50 95 39 «120 16 
39 10 10 6 7 10 56 a) 13 5 22 S 
17 4 2 l 6 9 25 } 7 3 10 4 
: 145 37 70 43 37 54 252 $1 77 32 109 42 
36 9 16 10 11 16 63 10 11 5 17 7 
47 12 14 9 17 25 78 13 12 5 14 o 
19 5 5 3 3 27 10 10 
. 16 4 5 3 9 13 30 5 7 3 9 ; 
| ° 21 5 1] 7 l | 33 5 14 6 16 6 
° 214 55 92 56 50 73 356 57 1S6 78 104 10 
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The questionnaire was here placed rigidly in force and its data 
are considered as reliable as ordinary human observation can 
make them. In this table, separate classification of the phenomena 
observed in 259 cases of glandular insufficiency has been made. 
Table of clinical phenomena observed in 616 cases of sprue, in 238 
cases which were clinically not sprue and negative by laboratory 
methods, and in 259 cases of glandular deficiency, giving the number 
of cases suffering from the condition denoted by each symbol and 
the percentage this number bears to the total number in each group. 
Of the cases listed as cases of glandular insufficiency, 124 were 
examined by laboratory methods and were negative. These 124 
cases are also included under “ cases clinically not sprue and negative 
in laboratory” in column 5. The remaining 135 were clinically 
cases of glandular insufficiency but were not examined by laboratory 
methods although entirely similar to the 124 which were so examined. 

In table 3 it will be noted that the clinical picture in the cases 
which were negative in the laboratory was more vivid than in those 
which were positive. This obtains in every series and results from 
a combination of two factors: (1) The cases of complete sprue 
confirmed by the laboratory were augmented by a number of incom- 
plete cases which lowered the intensity of the composite picture; 
(2) severe and cachectic cases are often negative when chronic and 
quiescent, 2. e., when, at the time of examination, they are bereft 
of active inflammatory changes in the mucose. In fact, very 
cachectic or very chronic cases, or those in which active symptoms 
of sprue are temporarily in abeyance, are frequently negative, 
mycologically or serologically, or both, as occurs in syphilis and 
tuberculosis, and for the same reasons. ‘The increased number of 
sore tongues and diarrheas in these cases does not necessarily refer 
to the condition at the time of examination, but to the past history 
as well. 

The severe type in purely clinical cases without laboratory 
examination in this table is due to the fact that such cases were so 
clearly sprue that no serologic examination could be urged for diag- 
nostic purposes in certain persons who strongly objected thereto, 
or in those whose physical condition made the effort palpably unjusti- 
fiable, from the standpoint of the patient. 

The most interesting feature of this table is the comparison which 
can be made between identical symptoms in sprue, on the one hand, 
and glandular deficiency on the other. In making this comparison 
it should be remembered that: 

1. Of the 616 cases of sprue, 453 were examined by laboratory 
methods and 85 per cent yielded a positive finding for Monilia 
psilosis. 

2. Of the 259 cases of glandular deficiency, 124 were examined 
by laboratory methods and all were negative for Monilia psilosis 
the rest were not examined in the laboratory. 
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All of the phenomena in the syndrome of glandular insufficiency 
were more frequent and, clinically, far more vivid in sprue, generally 
about double that of the former condition. But the salient point 
is found in that in sprue the tongue lesions are over fifteen times, and 
the frank diarrhea over five times, as frequent as in glandular insuf- 
ficiency. In fact, the strictly classical raw tongue and white, frothy 
diarrhea were never found in glandular insufficiency. The graphic 
exposition of the clinical difference between these two conditions 
can be better appreciated by reference to the fans prepared to 
illustrate the point. 


TABLE 4.—LOSS OF WEIGHT IN SPRUE AND GLANDULAR 
INSUFFICIENCY. 


Clin. sprue Clin. sprue Clin. sprue Glandul 
onfirmed by notexamined negativein | Total sprue 
Los weight SE “iency 
6s 10 laboratory, inlaboratory, laboratory, | No. of cases 
No. of cases. No. of cases. No. of cases. avO. GS Caaee 


Under 10 lbs. 
10to15 “ 
16 to 20 “ 
21to30 “ 
31 to 40 
41 to 50 
51 to 60 


Number weighed 7 19 
Average loss. 25 lbs. 


TABLE 5.—GENERAL RESUME OF ALL FROM SERIES CONTAINING 1595 
CASES OF SPRUE. 


Series Series Series Series P 
1908-13. 1914-17 1920 1921. ‘ er cent 


Cases of sprue without lab- 
oratory examination 

Sprue confirmed by labora- 
tory methods 

Same negative by labora 
tory methods 


Total sprue , 505 616 1595 
‘ases suspicious of sprue 

but not examined in lab- 

oratory! 

‘ases definitely not sprue, 

negative by laboratory 

examination 238 
‘arriers . 
Cases definitely not sprue 

not examined in labora- 

tory; not classified .| 3159 


3717 476 1267 1639 


” 


1 All of the ‘‘cases suspicious of sprue” were so diagnosed clinically, as these 
studies were made previous to the discovery of the causal organism. 


} 2 l 6 
19 t l 24 
1] 5 l 17 
18 4 4 26 
1] l 2 14 
2 10 1 
l l 2 
13 99 17 
31 lbs. 15 lbs. 
230 21 8S 163 502 32 
189 379 385 953 60 
36 36 68 140 8 
7097 
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TABLE 6.—TABLE OF CLINICAL PHENOMENA OBSERVED IN 942 CASES 


OF SPRUE CONFIRMED BY LABORATORY METHODS GIVING THE 
NUMBER OF CASES SUFFERING FROM THE CONDITION DENOTED 
BY EACH SYMBOL AND THE PERCENTAGE THIS NUMBER BEARS TO 
THE TOTAL NUMBER IN EACH GROUP. 


1914-17, 1920, 1921, Total 
178 cases 379 cases 385 cases ais 


Per cent No Per cent No Per cent N Per cent 


1 
1 
l 
2 
3 
4 
4 
4 
4 
‘ 

] 


3LE 7.— TABLE OF CLINICAL PHENOMENA OBSERVED IN 149 CASES 
OF SPRUE, NEGATIVE ON LABORATORY EXAMINATION, GIVING THE 
NUMBER OF CASES SUFFERING FROM THE CONDITION DENOTED 
BY EACH SYMBOL AND THE PERCENTAGE THIS NUMBER BEARS TO 
THE TOTAL NUMBER IN EACH GROUP. 


1914-17, 1920, 1921, 


‘ Total 
15 cases 36 cases 68 cases I 


Per cent No Per cent No Per cent N Per cent 


No, 
D i 39 22 128 33 
20 11 57 15 
: 99 56 39 10 
All ao 158 89 231 60 224 58 603 65 
146 &2 300 78 326 S4 772 S2 
. 160 90 319 8&3 337 86 S816 87 
39 22 154 40 
6 3 67 17 
114 64 62 16 
All : 159 89 246 64 283 73 688 73 
: 66 37 SO 28 117 30 263 28 
P : 90 50 178 16 209 54 477 50 
No 
& 5 1] 24 35 
23 51 9 13 
| en ha 37 82 35 97 62 91 134 90 
; . ; 32 71 28 77 64 94 124 83 
36 80 34 94 65 95 135 90 
2 21 30 
Pea 32 71 20 29 
All ; 41 91 34 94 66 96 141 95 
9 20 10 27 27 40 46 30 
P , 11 24 12 37 44 64 67 45 
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TABLE 8.—TABLE OF CLINICAL PHENOMENA OBSERVED IN 48] CASES 
OF SPRUE, NOT EXAMINED IN LABORATORY, GIVING THE NUMBER 
OF CASES SUFFERING FROM THE CONDITION DENOTED BY EACH 
SYMBOL AND THE PERCENTAGE THIS NUMBER BEARS TO THE 
TOTAL NUMBER IN EACH GROUP. 


1908-13, 1920, 1921, 
230 cases SS cases 163 cases Tota 


Per cent No Per cent Per cent No Per cent 


~ 


> 


TABLE 9.—GRADE OF SPRUE IN 1470 CAS 


Series Series 


Grade 1908-13. 1914-17 


Light 
Moderate 
Severe 

Cachectic 


Total 


TABLE 10.—CARRIERS. 


Percentage of carriers to 645 cases definitely not sprue and 
examined in laboratory = 1.5. 
Percentage of carriers to 1093 cases of sprue, 0.9. 


Nore.—In constructing the graphs the percentages for D 11 and P 3. 4 8, 9 
and 10 are calculated from the number of women in the series. This makes an 
apparent discrepancy with the table of total percentages. 


No, 
34 15 70 43 
56 24 41 25 
. 166 28 24 15 
156 67 78 SS 135 S3 369 77 
152 65 65 75 145 SS 362 75 
153 66 78 RS 147 90 378 78 
64 27 65 40 
: 39 17 35 21 
74 32 38 23 
177 78 71 sO 138 s4 386 80 
70 43 
96 60 
series Series I P 
CC 1920 1921 
32 S1 SO 202 14 
° 38 72 265 269 644 44 
38 90 157 237 522 
20 52 30 102 7 
| 105 246 503 616 1470 100 
l 6 3 10 
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THE TOTAL CIRCULATING VOLUME OF BLOOD AND PLASMA 
IN CASES OF CHRONIC ANEMIA AND LEUKEMIA.' 


By Norman M. Kerrn, M.D., 


MEDICAL DEPARTMENT, UNIVERSITY OF TORONTO, TORONTO, CANADA, AND DIVISION OF 
MEDICINE, MAYO CLINIC, ROCHESTER, MINN. 


SIncE the introduction of methods for the determination of blood 
volume applicable to clinical study, numerous estimations have 
been made in cases of chronic anemia. The volumes obtained in 
a given type of anemia, for example in pernicious anemia, have 
varied markedly even when the same investigator employed a 
single method. Corroboration or disproof of such results is im- 
portant because of the well-recognized fact that in health the 
blood volume is remarkably constant. Therefore, shortly after 
Keith, Rowntree and Geraghty introduced the dye method for 
estimating blood and plasma volume, they made determinations 
in a few cases of chronic anemia. The early results indicated that 
both plasma and blood volumes might be little altered. Later, in 
a study of one case of pernicious anemia, the plasma volume was 
found to be definitely greater than in the normal controls, although 
the total blood volume was not increased. Subsequent estimations 
by the writer in a series of 14 cases of chronic anemia confirmed 
the original findings. Several cases showed but little deviation 
from the normal, while others showed a distinctly high plasma 
volume. Repeated determinations in these latter cases gave 
constantly high plasma values, although the total blood volume 
was not uniformly increased. Similar variations in total plasma 
were observed in 10 cases of chronic leukemia with this difference, 
that in cases of leukemia with high plasma contents the total 
blood volume was more often increased. Repeated determinations 
made periodically in individual cases in this series revealed distinct 
volume changes. The object of the present communication is to 
emphasize the fact that in chronic anemia and leukemia variations 
occurring in blood and plasma volume should be considered in 
evaluating the blood picture and other clinical findings. 

Methods. The blood and plasma volumes were determined by 
the dye method introduced by Keith, Rowntree and Geraghty.” 


1 Read before the American Society for Clinical Investigation, Washington, D. C.., 
May, 1922. 

2 Relation of Blood Volume to Body Weight and Body Surface. Dreyer and Ray 
believe that the blood volume in mammals is proportional to body surface and not 
to body weight. Accordingly they consider that the practice of expressing the blood 
volume in percentage of body weight is misleading, particularly when comparing 
individuals in any given species that differ greatly in weight. In order to ascertain 
by the dye method whether in normal adults the relation between blood volume and 
body surface was more constant than that between blood volume and body weight, 
data were obtained from ten persons in our previous series of normal male controls. 
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Comparison of this indirect method with other procedures has 
been made repeatedly by Whipple, Harris, and others. Whipple 
concludes from his experiments that the dye method gives remark- 
ably constant results for total plasma, but considers that the value 
obtained for total circulating blood is higher than the amount 
actually present. ‘That the absolute values for whole blood obtained 
by the dye method may be slightly higher than the actual amount 
of blood present seems probable on theoretical grounds. As yet 
there is no one method, not even any of the many modifications 
of the original Welcher direct method, that is free from obvious 
error. However, relative changes in blood volume can be definitely 
determined by the dye method. The hemoglobin estimations 
were made on venous blood by Palmer’s modification of the Haldane 
method. Contrary to some workers, I have found that the 20 
per cent standard hemoglobin solution will keep satisfactorily for 
several months provided the proper precautions are followed. 
Centrifuge tubes graduated to 10 ce containing 0.01 gm. of dry 
sodium oxalate were used for the hematocrit reading. The hemato- 
crit tubes were then centrifugalized for twenty minutes at a speed 
of three thousand revolutions each minute. It should be noted 
that after centrifugalizing leukemic blood the line of demarcation 
between the red and white cell layers may be distinct or it may 
be scarcely perceptible. The erythrocyte and leukocyte counts 


were made in the usual manner, Hayem’s solution and 1 per cent 
acetic acid being used as diluents. The basal metabolic rate* 
was determined in the leukemic patients by the gasometer method 
of Tissot. 


The surface area was estimated according to the height and weight formula of 
Du Bois. The greatest variation in weight was 56.1 and 90.4 kg. and in height 162.5 
and 183.1 cm. The average number of cubic centimeters of blood for each kilo- 
gram was 84.7 and the number of liters of blood for each square meter averaged 3.16 
In considering the extreme variations from these average figures, the percentage 
deviations were slightly less marked when computed according to surface area than 
to body weight. But if the percentage deviation of each individual determination 
from the general mean were averaged, the values derived from surface area were more 
constant. Similar results were obtained when the plasma volume in 29 normal 
males was compared to body weight and body surface. The average values for 
plasma volume in these normal persons were 48 cc for each kilogram and 1.78 liters 
for each square meter. Although these results, limited to normal adults, showed no 
marked difference, whether the blood and plasma volume were computed as a func 
tion of the body weight or surface area, still the deviation from the average was 
distinctly less when the surface area was considered. These findings seem to indi 
cate that the blood volume is a function of the body surface rather than of body 
weight. Further study of this question is desirable before a positive conclusion can 
be made. I am at present carrying out an investigation which includes normal 
persons exhibiting greater variations in age, weight and height, and also different 
species of animals. The blood and plasma volumes are expressed in relation to 
body weight, except in the cases of leukemia; in these the results are expressed both 
in relation to body weight and body surface. 

3 Boothby and Sandiford. (I am indebted to Dr. W. R. Campbell, University 
of Toronto, for the basal metabolic-rate determinations made in Toronto 
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TABLE 1.—PERNICIOUS ANEMIA. 


per cent 


Erythrocytes 
Leukocytes 
Plasma, cc 
Biood, cc 


Hemoglobin, 


Hematocrit, 


26827 H. W. B. July 12,1919 6: 3! ,200,000 13,000 
Oct. 9,1919 M. | 5: j ; . 4069 78 4330 
Oct. 18, 1919 f 26 - 4068 78 4610 
Nov. 21, 1919 704,000 3,400 
Dec. 7, 1919 672,000 2,200 
26824 W. R. Aug. 10,1919 56 ,800,000 
Sept. 27,1919 M. 1,200,000 1,500 
Nov. 14, 1919 j 2° ‘ 1,050,000 1,300 3580 78 3900 
Dec. 12, 1919 , 974,000 
Dec. 30,1919. 7\ 2 5 1,062,000 2,200 3460 73 4070 
Jan. 12, 1920 7|\-2 .. 1,000,000 2,200 
Mar. 1, 1920 
Mar. 17, 1920 a7} 1 : 2,800,000 4,900 3300 70 5000 
April 5,1920 . 7 3 .. 3,200,000 3,200. 
April 16, 1920 3: 3200 6 4705 
26823 C. M. Dec. 31,1919 55) $ a 1,470,000 7,600 
Jan. 5,1920 M. 46 21 1,999 000 3395 66 4295 
26826 C. H. Mar. 13,1920 4 5 iy 24 2,700,000 3,600 3950 60 5300 
April 7, 1920 d 2,800 3480 55 5195 
27601 April 12,1920 17. +1,500,000 4,400 3135 6 3825 
April 27,1920' M. .. | .. 1,300,000 
May 17,1920 . 22 1,130,000 5,600 
June 7, 1920 26 900,000 ; 
July 14,1920. 870,000 5,200 
Aug. 19, 1920 ( . 2,472,000 3,000 
27602 E. H. May 22, 1920 5: 5 1,600,000 
June 1,1920 F. 3: 1,000,000 5,000 
June 26, 1920 2! 770,000 4,000 
July 5, 1920 600,000 
June 12,1920 5% 650,000 6,800 
June 26,1920 F. 2,150,000 3660 
July 22,1920 .. 3,300,000 
Aug. 27,1920 .. 3,170,000 5,400 
Oct. 27, 1920 1,000,000 6,000 
A258285 April 27,1921 5: if , 2,100,000 7,400 3680 59 5040 


A355666 W.S. May 4, 1921 46 2 2,040,000 4,200 3655 52 4570 
A357016 E. L. May 1921 6: 5| 37 1,650,000 3,700 3800 
May 19, 1921 ! 2 2,150,000 7,000 3800 


A314129 G. June 6,1921 53. 1,480,000 1,200 3265 


A360350 F. June 18,1921 45) é 7 1,340,000 4,000 2965 


Chronic Anemia. This group includes 12 cases of pernicious 
anemia, one of severe secondary anemia and one of Banti’s disease 
(Tables 1 and 2). In 6 cases of pernicious anemia the values for 
plasma volume were high, ranging from 66 to 81 cc for each kilogram 
of body weight. The corresponding values for blood volume were 
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77 to 106 ce for each kilogram; only two patients had a blood volume 
above normal. In general, the highest plasma values were in 
patients with low hemoglobin percentages, although no absolute 
relationship could be demonstrated. The highest plasma volume, 
81 ce for each kilogram, calculated on the basis of cubic centimeters 
of plasma to body weight was found in Case S. B., when the hemo- 
globin was 41 per cent. In several patients changes in the hemo- 
globin percentages were associated with definite variations in plasma 
volume. In Case W. R. (Chart 1) the rise in hemoglobin from 
23 to 88 per cent, an increase in weight of 5 kg., and general clinical 
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improvement were associated with a definite decrease in plasma, 
78 to 62 ce for each kilogram. A similar though smaller decrease 
in plasma was observed in Case C. H. P. with a distinct rise in the 
hemoglobin percentage. The converse findings were observed in 
Case R. G., a fall in hemoglobin, 47 to 26 per cent, being 
accompanied by an increase in plasma, 60 to 69 ce for each kilo- 
gram. Smith made repeated blood-volume determinations in a 
single case of pernicious anemia using the carbon monoxid method. 
He noted that the blood volume increased as the hemoglobin per- 
centage fell. In the remaining 6 cases of the series of pernicious 
anemia the plasma volume varied from 52 to 63 ce for each 
kilogram and the blood volume from 64 to 82 ce for each kilogram. 
The findings in the last 6 cases are similar to the findings Bock 
noted in his series of 7 cases of pernicious anemia. 

Two volume determinations made within a month in the case 
of Banti’s disease (Case L. J., Table 2), gave practically identical 
results. The secondary anemia was not marked and the patient 
was up and around. Both the plasma and blood volumes were 
distinctly increased. In the last case (Case H.) the patient was 


— 
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suffering from severe secondary anemia, the hemoglobin being 
20 per cent. The amount of plasma, 60 cc for each kilogram, was 
not strikingly increased, while the total amount of blood, 69 cc 
for each kilogram, was low. 


TABLE 2.—SECONDARY ANEMIA. 


per cent. 
erythrocytes, 
per cent. 
each kg. 


Plasma, cc, for 
Blood, ce. 


Erythrocytes 


Age and sex 
Weight, kg. 
Hematocrit, 
Leukocytes 
Plasma, cc. 


26850 Nov: 1919 27 3,400,000 7800 
Banti’s disease Dee. 4,1919) M. 26.4 
Dec. 1919 5! 26.4 
H. Dec. 1919; M. 7 10.0 
Secondary anemia Dec. 1919; .. 0 14.0 


In pernicious anemia great variations in the blood volume have 
been reported. Smith used the carbon monoxid method and 
found that the blood volume in this disease might be increased or 
decreased below the normal level. In one case variations in 
volume were presented which bore a definite relation to changes in 
the clinical course of the disease. Such results may possibly be 
explained by plasma volume changes as noted in the present series. 
Quincke, Lindeman, and Denny (Table 4) have determined the 
blood volume in pernicious anemia by methods based on the con- 
centration of the red blood corpuscles before and after transfusion. 
The findings noted by Lindeman are open to criticism as he reports 
some exceedingly low values, much lower than those of other 
observers. The varied results of both Lindeman and Denny may 
not be due so much to technical inaccuracies inherent in the methods 
themselves as to the uncertain fate or distribution of the normal 
cells after their introduction into the circulation of a diseased 
person. 

The fact that Bock, who used the dye method, failed to find in 
7 cases of pernicious anemia a single plasma volume above the 
normal, may possibly be explained by mere chance or by the clinical 
condition of the patients at the time the estimations were made. 
As I have noted, in only one-half of the present series of cases was 
the amount of plasma increased, while in the other half the findings 
were practically within normal limits. The high plasma content 
often found in this study would lead one to the conclusion that 
in chronic anemia the variations in plasma volume are much greater 
in latitude than in the normal person. The exact significance of 
this increase is difficult to ascertain. We know that following 
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acute hemorrhage, with considerable loss of erythrocytes, the 
depleted circulation can be readily augmented by an increase in 
the plasma fraction due to an inflow of fluid from the tissues. Thus, 
the total circulating volume of blood becomes adequate by a 
relative increase in the plasma volume. The subsequent increase 
in blood volume to the normal level is brought about by the rapidly 
increasing number of erythrocytes. This early mechanism of a 
rapid inflow of fluid into the circulation after hemorrhage may 
fail because of the lack of tissue fluid, or inability of the smaller 
vessels to take up fluid, even when present in sufficient amount. 
Such a condition was found in cases of hemorrhage associated 
with traumatic shock. Now, early in a slowly progressing anemia 
the usual mechanism for maintaining an adequate blood volume 
may be called into play with a resulting high plasma content. 
Since the subsequent increase in erythrocytes does not occur, 
however, the total blood volume is reduced. In order, then, to 
maintain a normal or high blood volume in such cases there must 
necessarily be an increased plasma content. The actual proof 
in certain cases in this study of a high plasma volume would indicate 
the possibility of such a reaction. There is often a tendency to 
hemorrhage in chronic anemia. This may be a possible factor in 
causing variations in plasma volume. 

Chronic Leukemia. Is the dye taken up by the leukocytes in 
leukemic blood? If this occurred to any extent the increased 
dilution of the dye would give estimations of plasma volume much 
too great. It had previously been demonstrated in vitro that little 
or none of the dye is taken up by the erythrocytes or leukocytes 
in normal blood. This observation was confirmed by Harris. A 
similar experiment was carried out on leukemic blood. This con- 
sisted in adding a known amount of dye to equal quantities of 
whole leukemic blood and plasma. 

In Case J. F. (Table 3), November 28, 1919, the total leukocyte 
count was 44,000 for each cubic millimeter. December 2, two 
samples of blood were rendered incoagulable by 0.1 gm. of sodium 
citrate* and 0.01 gm. of sodium oxalate. The tube containing the 
oxalated blood was centrifugalized and the plasma pipetted off. 
To Tube “A,” containing 8 cc of citrated whole blood, was added 
from an accurately graduated 1 ce pipette, 0.03 cc of a 1.5 per cent 
solution of vital red. The tube was gently shaken for eight minutes 
in order to insure a thorough mixing of the dye and blood. To Tube 
‘*B” containing 8 cc of oxalated plasma was also added 0.03 ce of a 
1.5 per cent solution of vital red. After Tube “A” was centrifugal- 
ized and the hematocrit reading taken, the plasma was pipetted off 
and compared in a Duboseq colorimeter with the plasma dye mixture 
from Tube “B.” The readings were m: % 4 Therefore, Tube 

‘ Sodium citrate was used as anticoagulent because in this amount it has no toxic 
action. 

5 Three thousand revolutions each minute for twenty minutes. 
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“A” contained 128.6 per cent as much dye for each cubic cen- 
timeter as Tube “B.’’ The amount of plasma in the blood in Tube 
“A” as shown by the hematocrit was 6.15 cc. Thus, if 0.03 ce 
of dye is diluted in 6.15 ce of plasma, 1 ce of dye is diluted in 205 
cc of plasma. In Tube “B” 0.03 ce of dye is diluted in 8 ce of 
plasma, thus | cc of dye is diluted in 266 cc of plasma. Therefore, 
there should be $4 or 129.7 per cent of dye in Tube “A.” Colo- 
rimeter reading, as calculated from hematocrit data, was 129.7 per 
cent. Colorimeter reading observed was 128.6 per cent. 

In the foregoing experiment the calculated and observed values 
agree so closely that the amount of dye lost from the plasma must 
be negligible. This experiment is offered as evidence that the 
leukocytes in splenomyelogenous leukemia have no special tendency, 
during the short period of a blood-volume determination, to take up 
the dye, vital red, from the circulating plasma. 
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In 10 cases of chronic leukemia (‘Table III), 6 were splenomyelog- 
enous and 4 lymphatic in type. Each showed considerable vari- 
ation in the plasma and blood-volumes, although the most marked 
changes occurred in the cases of splenomyelogenous leukemia. 
No exact relation between plasma volume, hemoglobin percentage 
or leukocyte count was noted. Detailed studies in Case J. F. are 
of interest: following a severe internal hemorrhage, probably 
esophageal in origin, the patient’s hemoglobin fell to 20 per cent. 
Ten days later, with the hemoglobin at 47 per cent, the plasma and 
blood volume were definitely high, the plasma amounting to 77 ce 
for each kilogram. The patient continued to improve rapidly 
and on the next examination, within nine days, the hemoglobin 
rose to 59 per cent while the plasma volume reached the very high 
mark of 88 ce for each kilogram. On three subsequent deter- 
minations the plasma volume showed a gradual decrease, while 
the hemoglobin percentage rose from 59 to 81 (Chart 2). During 
this period of rapid recovery, the patient received several roentgen- 
ray treatments and as a result the leukocyte count on one occasion 
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fell to 9200. The total blood volume remained consistently high, 
100 to 123 ce for each kilogram, during the entire period of obser- 
vation, November 18, 1919, to February 27, 1920. 

In Case C. C. K., two determinations made within a few days 
gave almost identical results. Here again both the plasma and 
total blood were increased. In the 4 other cases the plasma 
amounted to from 60 to 69 ce for each kilogram, while the blood 
volume varied between 105 and 131 ce for each kilogram. The 
striking feature, therefore, in these cases is the consistently high 
plasma volume. 

In considering the data of the 4 cases of chronic lymphatic 
leukemia there was only 1 case (Case W. C.) in which the plasma 
volume was noticeably increased. ‘The amounts of plasma observed 
in Cases C. S., H. T., and J. H. K., were within normal limits. 

The basal metabolic rate was determined in all of the 10 cases 
of leukemia. In the splenomyelogenous group the rates were all 
definitely elevated. On the other hand, in cases of lymphatic 
type, two were raised while two had rates of +9 and +12. The 
highest plasma volume, 68 cc for each kilogram, was in Case W. C., 
with the rate of + 9. No absolute relationship, therefore, was 
found to exist in this small series between plasma or blood volumes 
and the basal metabolic rates. 

Clinicians have long believed that certain cases of leukemia are 
plethoric. The presence of a large volume of circulating leuko- 
cytes also suggests the possibility of an increased total volume of 
blood. That the leukocytes may possibly play such a part is 
supported by frequent high cell volumes obtained in vitro in the 
hematocrit tube (Table 3). Few actual blood-volume determina- 
tions have been made in leukemia. 

Plesch and Oerum each report a single case having a normal 
blood volume. Kammerer and Waldmann, using the Behring 
tetanus antitoxin method, made determinations on 4 cases, two 
lymphatic and two splenomyelogenous in type. In one of the 
latter the blood volume was high. Behring also reports the 
finding of an increased volume in 2 cases of leukemia (Table 4). 
The results recorded in this series indicate that in certain cases the 
plasma volume is high and that this is more often associated with 
an increased blood volume than in chronic anemia. It is difficult 
to correlate the large amount of plasma with any one other clinical 
or laboratory finding common to the disease. The enlarged spleen 
and liver were considered as possibly having a casual relation. 
This idea was given added support because of the finding of a 
large plasma volume in the case of Banti’s disease (Case L. J., 
Table 2). Giffin and Haines are at present making determinations 
before and subsequent to splenectomy in such cases. If a previous 
high plasma volume should still persist after splenectomy, then 
the enlarged spleen could be definitely ruled out as an etiologic 
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factor. The relation of an enlarged liver to a high plasma content 
is obviously more difficult to appraise. 


\BLE 4.—PREVIOUS DETERMINATIONS IN PERNICIOUS ANEMIA AND CHRONIC 
LEUKEMIA, 


PerRNicious ANEMIA. 
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Summary. 1. Wide variations in blood and plasma volume 
have been observed in 24 patients presenting definite evidence of 
chronic disease of the blood-forming organs. These variations 
were sometimes noted in the same patient. 

2. In certain cases of chronic anemia there was a striking increase 
in the volume of plasma; in others, a normal plasma volume. In 
all cases the blood volume was normal or reduced. 

3. In cases of chronic anemia no exact relationship could be 
determined between the amount of plasma and the hemoglobin 
percentage, although in individual cases these varied somewhat 
inversely with one another. 

4. An experiment in vitro on the blood of a patient with spleno- 
myelogenous leukemia failed to show that any appreciable amount 
of the dye, vital red, is taken up by the leukocytes. 
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5. In chronic leukemia the blood volume is almost invariably 
increased. The plasma volume often reaches a high value, especially 
in the splenomyelogenous type. 

6. In chronic leukemia no definite relationship could be demon- 
strated between the basal metabolic rate and the variations in 
blood or plasma volume. 
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A CASE OF MULTIPLE MYELOMA. 


By McConneti, M.D., 


CLEVELAND, OHIO. 


(From the Department of Pathology of the Cleveland City Hospital.) 


INASMUCH as cases of multiple myeloma are still uncommon, this 
one has been reported. For the opportunity of so doing, thanks 
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are due to Dr. Paryzek and to the residents and interns under whose 
care the patient came. When compared with the others that have 
been reported, this particular one is interesting in that it is so thor- 
oughly typical of the classic form. 


Case Report.—Patient I. N., colored man, aged forty-nine 
years. Admitted to the Cleveland City Hospital the first time on 
January 9, 1921, when the following notes were ol tained: 

Previous History. Born in Mississippi. Influenza two years ago. 
Chancre thirty years ago and also one attack of gonorrhea. Had 
“chills and fever” once or twice a year until 1919. He claimed to 
have had night-sweats for the past eight to ten years, but no 
hemoptysis or loss of weight. No skin lesions or sore-throat. No 
loss of power in the extremities. 

Present Illness. Began December 12, 1920, when the patient 
had to go to bed on account of severe precordial pains which radiated 
through the chest and were made worse by exertion. Remained 
in bed practically all the time. Finally brought to the hospital 
in January, 1921. On admission his chief complaint was that he 
felt “sore all over,” but particularly throughout the abdomen and 
in the lumbar region. 

Physical Examination. No cough; marked hoarseness. Holds 
chest rigid and breathes with difficulty. Movement is distinctly 
painful, but by moving very slowly and carefully is able to change 
his position. 

Ear, nose and head showed nothing abnormal. Pupils slightly 
unequal and irregular and reacted sluggishly to light. Teeth in 
good condition. Mucous membranes appeared normal. No glandu- 
lar enlargement in the neck. Jugular vessels slightly distended. 
Slight tracheal tug. Chest is flattened abnormally in its antero- 
posterior dimension. The sternum is not perfectly straight, is 
unduly flexible, particularly at the junction of the manubrium and 
the gladiolus, at which point there is a moderately soft mass about 
2.5 cm. in diameter. Ribs also are unduly flexible and show many 
small, round or oval areas in which the bone is quite soft. (These 
softened areas are quite tender to pressure.) Many small nodules, 
apparently subperiosteal, are found. 

Both clavicles are somewhat enlarged, particularly in the middle 
third, where they are quite soft and where a crackling sensation is 
noted on pressure. In these areas no solid bone can be felt, and 
there is evidently a lack of support to the shoulder girdle. The 
acromion processes on both sides show a very similar condition, 
and in the left scapula there is a large tumor mass that is com- 
paratively safe. 

Lungs resonant throughout. Breath sounds normal. 

Heart: Diffuse visible precordial activity to right and left of 
the sternum. Systolic thrill palpable over apex and aortic area. 
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The sounds at the apex are accompanied by a systolic murmur 
heard best at the aortic area. Aortic second sound increased. 
Pulse rate, 90; good rhythm and volume. Arteries tortuous. 

Abdomen: Slight tenderness of the liver, which extends three 
finger-breadths below the costal margin. Spleen not palpable. 

External genitalia: Negative. No enlargement of the prostate. 

Extremities: Show nothing abnormal. 

Neurological: Reflexes normally active. No Babinsky, clonus 
or ataxia. No sensory changes. No lesions of the cranial nerves. 

Blood: Red blood cells, 4,720,000; white blood cells, 7200; 
hemoglobin, 80 per cent; polynuclears, 58; small, 30; large, 7; 
transitionals, 5; myelocytes, 0. 

Blood-pressure: Systolic, 175; diastolic, 100. 

Spinal fluid: Clear. Increased pressure. 20 cc obtained. Glob- 
ulin present. Ten cells present; mononuclear. 

Wassermann negative with both blood and spinal fluid. 

Lange colloidal gold test negative. 

Temperature: Lowest, 36°; highest, 37.4°. 

Pulse: Lowest, 70; highest, 102. 

Respiration: Lowest, 18; highest, 25. 

Urine, January 24, 1921: 1008. Albumin present. Sugar, 0. 
A few casts. Bence-Jones protein positive. 

January 26 1921: 1008. Albumin present. Sugar, 0. No 
casts. Bence-Jones protein positive. 

Roentgen-ray report, January 26, 1921: Marked dilatation of 
the aorta with transverse position of the heart. Multiple areas of 
destruction of bones; most marked in ribs and clavicles, the anterior 
portion of the ribs being almost completely destroyed as far as the 
bony structure is concerned. There is also considerable involve- 
ment of the scapulee, upper portion of the humeri, upper spine and 
skull. Of the skull the bones that show the most involvement are 
the parietal, frontal and malar. Also some involvement of the 
lower jaw and a few small areas in the femurs. 

After remaining a few weeks in the hospital the patient felt 
better and decided to return home. His improvement continued 
to some extent and he attempted to work, but the old symptoms 
reappeared and he had to go back to bed. 

The patient was readmitted to the hospital on July 7, 1921. At 
this time his condition was distinctly worse. The palpable nodules 
were more numerous and larger. Softened areas were present in 
the skull; the sacrum on the right side was thickened and the head 
of the right femur was distinctly enlarged but not softened. No 
enlargement of the lymph nodes was found. 

Blood, July 6, 1921: White blood cells, 7000; hemoglobin, 85. 

July 17, 1921: Polynuclears, 63; small, 22; large, 8; transi- 
tionals, 3; myelocytes, 4. 
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July 18, 1921: Red blood cells, 3,900,000; white blood cells, 7800; 
hemoglobin, 68. 


Fia. 1.—Roentgen-ray of skull showing many areas of softening. 


Blood-pressure: Systolic, 190; diastolic, 100. 
Urine, July 7, 1921: Casts, +; sugar, 0; specific gravity, 1011. 
July 13, 1921: Albumin, ++; casts, ++. 


Fig. 2.—Roentgen-ray of right clavicle and ribs showing involvement. 


July 18, 1921: Albumin, ++; casts, +. 
July 19, 1921: Albumin, +++; casts, +. 


| 
| 


ISS MC CONNELL: A CASE OF MULTIPLE MYELOMA 


Bence-Jones protein: large amount present constantly. 

Feces and spinai fluid were not examined. 

Blood Wassermann negative. 

On August 26 he died, but unfortunately no relative could be 
located in order that a permit for an autopsy could be obtained 
until the following day, when it was performed twenty-nine hours 
after death. 

I. N. (autopsy twenty-nine hours after death). 

Clinical Diagnosis. Multiple myeloma. Chronic aortitis with 
dilatation and elongation of ascending portion of the arch. Gen- 
eralized arteriosclerosis. Cardiac hypertrophy. 

Anatomical Diagnosis. Multiple myeloma. Bronchopneumonia, 
bilateral. Edema of the lungs. Chronic parenchymatous nephritis 
with acute changes. Mesenteric adenitis, tuberculous. Athe- 
roma of the aorta. 

Body that of a much emaciated adult negro of about fifty years 
of age. Slight rigor. The chief peculiarity lies in the condition 
of the bones. There evidently has developed a growth within the 
marrow cavities causing an atrophy of the bony tissue with soften- 
ing and in some cases fracture of the bone. This is particularly 
noticeable in both clavicles, which are much enlarged in their middle 
portions, crackly to the touch and no longer continuous. Similar 
conditions were present in the upper portion of the sternum and in 
many of the ribs, several of the latter showing multiple lesions. 
In the skull several small areas of softening were present. The 
upper portions of the two humeri were distinctly enlarged, as was 
the upper portion of the right femur. No areas of softening were 
noticed in the above long bones. 

On opening into the canal of the left humerus the marrow was a 
dark-brownish red and very soft. Apparently no definite structure. 

No change was found in the marrow of the right tibia. 

On incising the masses found in the sternum and in the ribs they 
were found to be quite soft, pale gray, with numerous minute 
areas of congestion or hemorrhage. They appeared to be distinctly 
encapsulated by a thin membrane which was probably the stretched 
periosteum. No fragments of bone were found within the tissue. 
The impression was that of a central mass undergoing expansile 
growth with subsequent atrophy of the surrounding bone. Accord- 
ing to the autopsy findings the following bones were involved: skull, 
cervical vertebrae, both scapule, both clavicles, sternum, most if 
not all of the ribs, both humeri, both iliac bones and the upper 
portion of both femurs, particularly the right. The forearms and 
hands, legs and feet showed no changes. 

With the exception of several of the mesenteric, there was no 
enlargement of the lymph nodes in general nor metastatic growths 
in any of the organs. 
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Microscopic Diagnosis. Myeloma of bone-marrow of the hume- 
rus, of the rib and of the sternum. Fibrous myocarditis with 
calcification in the walls of the vessels. Emphysema and conges- 
tion of the lungs with extensive calcification of the alveolar walls. 
Chronic interstitial nephritis with extensive calcification. Pig- 
mentation, congestion and calcification in the spleen. Slight cal- 
cification in the pancreas. Cloudy swelling of the liver. Fibrous 
tuberculosis of the mesenteric lymph node. 

Heart: Distinct calcification of the elastic membrane of the 
larger arteries accompanied by degenerative changes of the sub- 
intimal tissues. One portion shows a very extensive replacement 
of muscle fibers by large masses of dense connective tissue. In 
these masses are many particles of lime, as evidenced by the 
irregularity of outline and deep staining by hematoxylin. Capil- 
laries filled with blood. 


Lung: ‘The conspicuous feature is the very widespread calcifica- 
tion of the alveolar capillary vessels. In many instances the wall 
has been replaced by a large mass of lime salts in which no remnants 
of tissue are visible. Fragments are found occasionally lying 
within the alveoli, possibly misplacements due to the cutting of the 
tissues. The walls of the larger bloodvessels also show similar 
infiltration. In some areas there is tremendous congestion with the 
escape of blood into the alveoli. 

Kidneys: Very great loss of tubules with replacement by a very 
marked widespread formation of dense fibrous tissue. Many of 
the glomerular tufts have undergone fibrous changes as a result 
apparently of capsular proliferation. Widespread infiltration by 
lymphocytes. Numerous tubules contain hyaline material. Some 
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thickening of the bloodvessel walls but no calcification. In the 
fibrotic areas of the cortex particularly there is a widespread calci- 
fication, masses lying not only in the connective tissue but within 
the tubules as well. 

Adrenal: Shows no definite lesion other than an area in which 
there are numerous small masses of rather large cells containing 
round or oval, deeply staining nuclei, surrounded by a distinct zone 
of protoplasm. No calcification. 


Lung showing deposits of lime in the alveolar walls, 


Liver: Epithelium swollen and cloudy. Blood sinuses dis- 
tended. No cellular infiltration. No calcification. 

Spleen: Large masses of lime salts in the walls of the large blood- 
vessels. Some pigmentation and congestion. 

Pancreas: Epithelial changes, probably postmortem. Some very 
slight calcification in the walls of a few of the large vessels. 

Mesenteric lymph nodes: Show many irregular areas of fibrosis 
with some necrosis in which are many typical Langhans giant cells. 
No calcification. 

Lymph node: Shows a very distinct fibrosis but no areas of 
degeneration or giant-cell formation. Apparently a chronic fibrosis. 
No calcification. 

Marrow (from the left humerus): Section shows two very dis- 
tinct types of tissue. One of them is composed of broad bands of 
homogeneous material, suggesting degenerated fatty tissue, the 
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meshes of which are engorged with blood. Practically no white 
cells are present in the above area. There is then a very abrupt 
change into an area in which there are myriads of white cells and 
very few erythrocytes. These cells occupy the blood spaces and 
enclose round clear spots evidently where fat has been dissolved out. 
Under the oil-immersion two types of large cells are found to 
predominate. In one the nucleus is round or slightly oval, stains 
quite deeply and is surrounded by a narrow but distinct zone of 
cloudy but nongranular protoplasm that stains a very faint blue. 
In the second type the nucleus is distinctly larger, contains much 
less chromatin and consequently does not stain so deeply; is very 
definitely vesicular. It is surrounded by a large amount of proto- 
plasm, which although nongranular appears distinctly cloudy. In 
many instances the nuclei are eccentrically situated in the cell. 

Although the majority of the cells conform to these two types 
there are many variations. There are very large cells with very 
densely staining nuclei and there are many small cells with vesicular 
nuclei. Throughout the tissue are many large mononuclear cells 
with a granular eosinophilic protoplasm. Here and there are 
found multinucleated cells many times larger than the surrounding 
cells, conforming to the characteristics of the megakaryocyte. No 
mitotic figures noted. 

Tumor from rib: The tumor mass is sharply delimited by a 
definite band of connective tissue which probably is the result of 
condensation. Beyond this is muscle tissue which in a few places 
shows infiltration by the tumor cells. Throughout the section are 
many very minute capillaries, all of which show a complete endothe- 
lial wall. There are no places in which blood spaces, formed by 
the cells themselves, were noted, an arrangement that explains the 
absence of metastasis. 

Under the oil-immersion it is quite evident that the two varieties 
of cells already mentioned are but variations of one type. 

The cells are large and more or less polygonal as a result of 
mutual pressure; the nuclei, as a rule, are eccentrically placed in 
a large amount of a cloudy but nongranular protoplasm. The 
nuclei differ greatly in their staining. As a rule the smaller ones 
stain the more deeply. As they become larger there appears to be 
less chromatin, but what is present is arranged mainly in small 
irregular masses around the periphery of the nucleus, leaving a com- 
paratively clear central area. 

In many cells the nucleus has definitely broken down into small 
fragments, and there are others in which no trace of the nucleus 
can be seen. 

An occasional granular eosinophilic mononuclear cell is found 
and some show a definitely pinkish protoplasm, but no granules are 
evident. No typical megakaryocytes were found, although there 
were a few cells with two or three nuclei, but their characteristics 
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were those of the tumor cell. No definite fibrils could be dis- 
tinguished between the individual cells. 

Tumor from the sternum in every respect appeared similar to 
that from the rib. 


2% 


Fig. 5.—Tumor mass from the sternum. Oil-immersion. 


From the morphologist’ s point of view the interesting feature of 
these tumors is the origin of the cells composing them. A classi- 
fication based entirely on morphology is very unreliable, yet man) 
observers who have reported such cases have considered them as 
“plasma-cell”” tumors on account of their resemblance to that cell. 
Others classify them as atypical derivatives from the neutrophilic 
myelocytes. That they originate primarily within the bone-marrow 
seems to be undisputed, as examinations of ‘the tissues and blood 
in these cases show no source outside of the marrow, although in 
a very few instances myelocytes have been found in the blood 
stream. All the evidence tends, however, to show that the multiple 
myeloma is a disease that occurs de novo in the marrow and is not an 
instance of metastases from some single primary tumor. 

According to most hematologists the parent cell in the bone- 
marrow is the myeloblast; from it both the leukocytes and the 
erythrocytes develop. Although the myeloblast is nongranular its 
descendants are the granular myelocytes and polymorphonuclear 
leukocytes. The plasma cell, on the other hand, is supposed to 
be derived from the nongranular lymphocyte, which is not con- 
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sidered to originate within the bone-marrow. Although there is a 
certain similarity between the myeloma cell and the plasma cell 
the resemblance may not be very striking. The tumor cell is 
distinctly larger, there are great variations in the size and staining 
reactions of the nuclei, and the protoplasm, although seldom 
granular, is definitely cloudy and takes a neutrophilic tinge. 

Vance! in discussing multiple myeloma states: “There is no 
doubt, however, that these cells, diverse as they are, are derivatives 
of the undifferentiated cell of the bone-marrow or myeloblast, which 
is the ancestor of both the leukocyte and the erythrocyte.” He 
holds that the cells in his case all took their origin from the cells in 
the bone-marrow, although the oxydase test was negative. 

Forman and Warren? say that “Since it has been established 
definitely that the oxydase reaction is characteristic of myeloid 
cells the application of this reaction to the cells of a myeloma ought 
to be of great service in identifying these tumors.” In the case 
they report they used this method and found oxydase granules not 
only in cells morphologically like the myeloid type but also in man) 
of the cells which in size, shape and staining closely resembled the 
plasma cell. Although most of the cells gave the reaction there 
were some that did not. The question arose, therefore, as to 
whether or not such cells had matured sufficiently to contain the 
granules. 

Beck and McCleary’ found in their case that the indophenol blue 
test showed oxydase granules, thus indicating that the cells belonged 
to the myeloid group, although the morphology was that of the 
plasma cell. Jacobson‘ reports a case of “ multiple myeloma of the 
plasma cell, nongranular, nonoxydase type.” 

Mallory® states quite emphatically where the myeloma cell does 
not belong but does not classify it. “The type cell of this tumor 
has not yet been determined. Evidently it does not belong to the 
myeloblast series of cells because it does not differentiate like them. 
Moreover the myeloma is never associated with myelogenous leu- 
kemia. The only other cells peculiar to the bone-marrow are the 
erythroblast and the megakaryocyte. Possibly it arises from one 
of these cells. It is claimed by some writers that there exists in 
the bone-marrow another peculiar kind of cell which they call the 
bone-marrow plasma cells, and that from it this tumor arises. Time 
alone will tell.” Mallory makes no mention of the oxydase reaction 
as a method of determining the myeloid origin of the cell. 

MacCallum® divides the myelomas into two kinds: One composed 


Am. Jour. Mep. Sctr., 1916, 152, 693 

2 Jour. Cancer Research, 1917, 2, 79. 
Jour. Am. Med. Assn., 1919, 72, 480. 
Jour. Urology, April, 1917. 
Pathologic Histology, 1914, p. 338 
Pathology, 1916, p. 775. 


194 MC CONNELL: A CASE OF MULTIPLE MYELOMA 


of lymphoid cells and another composed of myeloid cells. In the 
former the “cells are nongranular, mononuclear, have a basophilic 
protoplasm and are very similar to the plasma cell, with which 
they are regarded by most writers as identical.’ In the second 
type the cells correspond with the myeloblast. 

Ewing’ in classifying myeloma according to different observers 
gives four groups: (1) Plasmocytoma; 2) erythroblastoma; 
(3) myelocytoma, adult and embryonal; (4) lymphocytoma. 
“Whether such varied interests are actually represented in the 
scope of multiple myeloma or whether we have to deal with varying 
grades of anaplasia in a single cell or origin remains to be deter- 
mined. At present the data seem to favor the former alternative.” 

Hoping that some definite information might be obtained by 
means of the oxydase reaction, portions of two tumor masses which 
had been hardened in formalin were frozen, sections made and 
stained according to the method given by Forman and Warren.® 
Although the reaction took place no definite conclusion could be 
drawn because only a very small percentage of the cells showed 
blue granules. Scattered through the tumor tissue were granular 
cells occurring either singly or in small masses, intimately inter- 
mingled with other cells which showed no reaction. There were 
also many large areas in which none of the cells reacted. In order 
to bring out the nuclear structure, safranin was used as a counter- 
stain and proved to be very satisfactory, but no definite differences 
could be determined between those cells giving the oxydase reac- 
tion and those that did not. Examinations made of the sections 
stained by eosin and hematoxylin revealed no areas in which the 
cells differed distinctly from neighboring groups. 

There would seem to be several explanations as to why such a 
condition should exist. As several observers have suggested it 
may be that the great majority of the cells, although myelogenous 
in origin, had not reached that point of development in which 
granules appear. It is a well-recognized fact that the connective- 
tissue tumors may represent all the different stages of development 
and that they remain in that particular stage. A round-cell sar- 
coma does not eventually become of the spindle-cell type. In the 
myeloma we are dealing with tumors of varying degrees of tnalig- 
nancy. In those in which practically all the cells contain oxydase 
granules the development may have been more complete than in 
those which show little or no reaction. 

Although we know that the myeloma develops within the bone- 
marrow, nothing is known as to the fate of the original marrow cells. 
It could be assumed that many of them remain more or less physio- 
logically active in spite of being imbedded in masses of tumor cells. 
In this case scattered cells and cell groups might be considered as 

’ Neoplastic Diseases, 1919, p. 289. 
8 Loe. cit. 


MC CONNELL: A CASE OF MULTIPLE MYELOMA 195 


remnants of the original tissue, consequently the fact that some of 
the cells contain blue granules and others do not has little bearing 
as to the origin of the non-reacting cells. As there were no metas- 
tases in this case there was no way of determining whether or not 
the granular cells were actually neoplastic or not. 

From the morphologic viewpoint the cells in this tumor resemble 
plasma cells much more closely than any other type. It being 
accepted rather generally that the plasma cell is a derivative of the 
nongranular lymphocyte, such growths, therefore, would have to 
be considered as lymphatic in origin, but histologists do not con- 
sider the bone-marrow as playing a part in the formation of lympho- 
cytes. Such being the case it does not seem permissible to consider 
any of the primary myelomas as being either true plasma cell or 
lymphocytic tumors. 

Accepting the view that we are dealing with anaplastic stages of 
a single cell, the oxydase reaction becomes nothing more than a 
method of determining the stage of development of any particular 
myeloma. By analogy to the sarcoma the earlier the stage the more 
malignant. It would be interesting if comparisons could be made 
in this respect between various cases. 

An interesting feature in the case here reported is the presence of 
lime deposits in the heart, lungs, kidneys, spleen and pancreas. 
As a result of the expansile growth of the individual tumor masses 
there occurs a great destruction of the bone which causes a large 
amount of lime salts to be set free. These salts are carried through 
circulation and deposited in the different organs, particularly in the 
walls of the vessels. In the lung there were large areas in which 
the alveolar walls were represented by a network of lime deposit. 

Vance? gives references to three cases in which deposits of calcium 
were found in the viscera.'® 

Blatherwick," as a result of his chemical investigations of a case 
of myeloma, reports that the analyses of the feces and urine showed 
an abnormally increased calcium excretion. 

From the clinical side there is nothing unusual in this case, 
excepting possibly its being a colored man. As in the majority of 
instances the patient was about fifty years old. There was nothing 
suggestive in the previous history as far as any etiologic factor was 
concerned. The initial lesions in the ribs, clavicle and sternum, 
with subsequent involvement of more distant bones, is typical, and 
the duration of the disease, eight months, is rather characteristic, 
as it seems to be unusual for a patient to live more than about one 
year after the appearance of symptoms. 
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ON OCCUPATIONAL SENSITIZATION TO THE CASTOR 
BEAN. 


By Harry S. Berntron, A.B., M.D. 


ASSOCIATE PROFESSOR OF HYGIENE, THE SCHOOL OF MEDICINE, GEORGETOWN 
UNIVERSITY, WASHINGTON, D. C. 


Tne literature affords numerous examples of poisoning with 
the castor bean and with its products. Thus the toxie action 
resulting from the ingestion of the whole bean, accidental or other- 
wise, and even from the medicinal use of castor oil has been recorded. 
Especially noteworthy is the toxalbumin found in the residue of 
the castor beans after the removal of the oil. Stillmark, in 1889, 
teamed this toxalbumin “ricim’”’ and regarded it as a globulin. 
Osborne, Mendel, and Harris,’ however, have ascribed the toxic 
action of the castor bean to the protein fraction which is an albumin, 
coagulable at 60° to 70.° Kicio ranks among the most powerful 
of the vegetable poisons when injected directly into the blood- 
stream. It, also, has the property of agglutinating ted blood cells 
extravascularly. Injected subcutaneously into rabbits, ricin proves 
fatal in a dose of 0.0005 mg. per kilogram of body weight. At the 
point of injection, a localized area of necrosis results. If applied 
to mucous surfaces, a severe inflammatory reaction ensues. 

The meal, which is the fat-free residue of the castor bean, ha 
poisoned cattle when mixed with fodder. The use of the meal as 
a fertilizer has not been without danger to man and beast. Exposure 
to its dust has caused irritation of the nasal and conjunctival 
mucous membranes. It is obvious, therefore, that the careless 
handling, 1 in the industries, of the castor beans and of the castor 
meal is fraught with grave consequences. Kobert? lists the fol- 
lowing signs and symptoms of ricin poisoning in man: Nausea, 
vomiting, stomachache, colicky pains, diarrhea, at times bloody 
evacuations, tenesmus, headache, fever, hot skin, burning sensation 
in the throat, thirst, clammy perspiration, small and rapid pulse, 
cramps in the legs, dilatation of pupils, cyanosis, and anuria. 

The case, herein recorded, presents features which have not 
been mentioned in the literature. The symptom-complex warrants 
the diagnosis of protein sensitization, occupational in origin, due 
to the castor bean. The subject is that of a white male, aged 
twenty-seven, a chemist by occupation and engaged in the “ Drug, 
Poisonous, and Oil Plant Investigations of the Bureau of Plant 
Industry of the U.S. Department of Agriculture.” He has always 
enjoyed good health and has had no operation performed on the 
nose or throat. Employment in the Bureau dates back to 1913. 
Prior to 1916, there had been no sensitiveness to dust of any kind. 
In 1916, after three years of service, the subject noticed that 
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exposure to dust was accompanied by itching of the eyes, lachry- 
mation, sweating of the forehead, sneezing, and coryza. The 
sneezing would be continuous for fifteen to twenty minutes. The 
administration of atropine and the use of adrenalin-spray did not 
control the symptoms. ‘The attacks of sneezing were more fre- 
quent and severe in the spring, April to May, and in the fall, the 
latter part of August and September. There was no family nor 
personal history of asthma or of hay fever. During the eighteen 
month period from December, 1917, to July, 1919, the subject 
was free of symptoms. In this interval, he was in the military 
service and was assigned to a serological laboratory. After his 
discharge from the army, there was a return of symptoms with 
the resumption of his former duties in the Bureau of Plant Industry. 
The symptoms were, however, aggravated by attacks of asthma 
during the night. Severe sneezing spells during the day inevitably 
ushered in attacks of asthma during the night. Frequently he 
was aroused out of a sound sleep by asthmatic attacks. 

In November, 1921, the subject was afflicted with the usual 
attacks of sneezing while working with the short ragweed. During 
the night, the attack of asthma was of exceptional severity so that 
he felt as if “he were going to die.”” He was incapacitated from 
work for the two following days. 

In virtue of the history of perennial hay fever, more prominent 
in the spring and in the fall, cutaneous tests were performed 
(November 15, 1921) with the hope of discovering the sensitizing 
agent. The materials employed were as follows: 

Right forearm: Control decinormal NaOH solution, pollen- 
extract of red top, timothy, June grass, cocklebur, ragweed (short), 
cosmos, ash, dandelion, dock, sweet vernal, willow and black 
walnut. 

Left forearm: Alcoholic saline extract of the pollen of ragweed 
(short) A, chenopodium album, ragweed (short) B, sodium hydrate 
extract of the pollen of ragweed (short), pollen of chenopodium 
ambrosioides and pollen of ragweed (short). 

The cutaneous tests proved negative with all the above-mentioned 
pollens and pollen extracts. 

The second series of cutaneous tests was prompted by the suspicion 
of the subject that the dust of the castor bean was the specific 
exciting cause. He recalled that, in 1916, investigations of the 
castor oil were undertaken in the Bureau and the extraction of 
the oil from the beans formed a new part of the routine of the 
laboratory. Coincident with this investigation, symptoms of 
irritation of the nasal mucosa appeared. There was a constant 
exposure to the dust of the fat-free meal. This, when dry, con- 
sisted of a fine, dirty-white, amorphour powder. The slightest 
inhalation of the powder while at work brought on attacks of 
sneezing. 
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The pouring of the meal into bags by an associate in one end 
of the laboratory inevitably produced sneezing in the subject, 
while engaged in reading or writing at his desk at the other end 
of the laboratory. Even the necessary moving about of the sacks 
of castor beans by charwomen in the early morning hours caused 
sneezing of the subject upon first entering the room. Invariably 
emptying the sacks or stumbling into them, with or without the 
knowledge of the subject, gave rise to symptoms. ‘The severity 
of the attacks of sneezing was determined by the amount of dust 
afloat. 

Accordingly on November 18, 1921, cutaneous tests were per- 
formed with the castor meal. Decinormal sodium hydrate solution 
was employed as a solvent. Other materials were added for 
control observation. 

The details of the second series of skin tests follow: Five drops 
of decinormal sodium hydrate solution were placed one-half inch 
apart on the anterior aspect of the left forearm. A slight super- 
ficial scratch was made through each drop with a fine needle. 
The first drop just below the end of the elbow served as a control. 
The test materials were then applied in the following order to 
each drop of alkali by means of the flattened end of a tooth pick: 
Control of sodium hydrate solution, castor meal powder, pollen of 
ragweed (short), horse serum protein, and castor meal powder. 
Within fifteen minutes, wheals developed at the site of drops, 
numbers 2 and 5, to which the castor meal had been applied. The 
wheals were irregular in outline, showing numerous pseudopods, 
the upper one measuring 17 mm. and the lower one 10 mm. in 
greatest diameter. At the end of the half-hour, the entire forearm 
was one erythematous patch. The lymphatic trunks on the inner 
aspect of the upper arm appeared as reddish streaks. Moreover, 
wheals were formed approximately 7 mm. in diameter at the site 
of the other drops. 

It is to be emphasized that every precaution had been taken to 
prevent the inhalation of the fine particles of organic matter dur- 
ing the transfer from bottle to the arm. Obviously, dust formation 
was impossible when once the test material became moistened 
with the sodium hydrate solution. The development of a con- 
stitutional reaction at the end of fifteen minutes was, indeed, a 
surprise. The conjunctive became engorged. Lachrymation and 
coryza were profuse. An attack of sneezing added to the discom- 
fort. The subject felt nauseated and experienced a sensation of 
weakness in the abdomen. There was, also, moderate flushing 
of the face and perspiration of the forehead. Full recovery was 
made within half-hour of the onset of the reaction. Absorption, 
therefore, of the minutest amount of castor meal solution from 
two superficial abrasions on the forearm reproduced the clinical 
symptoms ordinarily occasioned by the exposure to large doses 
of the dust of the castor meal. 
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Thirty-five minutes after the above test had heen begun on the 
left arm, the following materials were employed in similar manner 
on the anterior aspect of the right forearm: Control of sodium 
hydrate solution, pollen of ragweed (short), horse serum protein 
and chicken feather protein. These tests proved negative. It 
will be recalled that the sodium hydrate solution, the ragweed 
pollen, and the horse serum protein each gave a delayed reaction 
with the formation of a 7 mm. wheal on the left arm. Undoubtedly, 
the delayed reaction was an expression of the increased circulation 
of lymph in response to a powerful local irritant. The negative 
cutaneous reaction of the same materials on the other arm indicated 
a lack of sensitiveness on the part of the subject to them. 

It became a matter of interest to determine quantitatively the 
degree of sensitiveness to the castor meal. Accordingly, 1 gm. 
of the fat-free meal was treated with 100 ce of a 12 per cent alcoholic 
saline solution. The mixture was shaken for forty-eight hours, 
centrifuged, and the supernatent fluid was pipetted off. The 
fluid, representing the stock solution of 1:100, was clear and color- 
less. Dilutions were made from the stock as high as 1:1,000,000. 
Cutaneous testing with the varying dilutions of the soluble pro- 
teins was completed in two trials on December 15, and 18, 1921. 

A definite wheal, 3 mm. in diameter, was produced by a drop 
of the protein extract in the dilution of 1:250,000. No reaction 
was obtained with the higher dilutions. The wheals, produced 
by the lower dilutions, gradually increased in size; the stock solution 
formed a wheal 17 mm. in diameter which made its appearance in 
five minutes. No constitutional effects were noted on these two 
occasions. 

The attempt was next made to establish which protein con- 
stituent of the fat-free meal might be the sensitizing agent. 

Four preparations were used, which were obtained in the following 
manner: ‘The fat-free castor meal was extracted with a 10 per 
cent sodium choloride solution. The mixture was filtered. The 
filtrate, designated A, was a deeply straw-colored fluid. The 
residue, designated B, was a mealy powder. Solution A was then 
boiled and filtered. The filtrate, C, was a light straw-colored 
fluid, and the residue, D, after washing and drying, consisted of a 
light brownish crystalline powder. 

On February 3, 1922, the above mentioned test materials, A, 
B, C, and D, were applied to the anterior surface of the left fore- 
arm. The smallest possible drops of liquids, A and C, which would 
adhere to the under surface of the corks, were deposited on the 
skin and a superficial scratch through the epithelial layers was 
made with a fine needle. Powders B and D were each mixed on 
the skin with a drop of decinormal sodium hydrate solution and 
the usual skin scratch was made. The amount of the powders 
used was such as could be gathered on the flattened tip of a tooth- 
pick. 
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Two minutes after the application of the test materials, the 
subject experienced itching at scratch marks A and C, which were 
bathed with the liquid reagents. Soon wheals appeared at A and 
C, and at B and D. Five minutes later, constitutional effects 
were in evidence. The subject complained of itching at both 
wrists and in both palms. He seemed restless. The palms began 
to sweat. This was followed by itching and perspiration of the 
forehead. Within fifteen minutes, the constitutional effects were 
most marked. The subject sneezed eight times in succession; 
he complained of nausea and then vomited four times. The con- 
junctive were injected. The face was flushed. The temporal 
arteries became prominent. The pulse was full and bounding. 
The subject stated that his heart thumped violently. The general 
reaction was so acute that it necessitated the subcutaneous adminis- 
tration of 1 ce of adrenalin solution. This happily brought relief. 

The cutaneous reactions were read at the end of twenty minutes. 
The wheals produced at A measured 15 mm., at B 10 mm., at C 
12 mm., and at D 15 mm. Solutions A and C, as previously 
mentioned, were the first to produce a local response and the indu- 
ration about these two scratch marks persisted over night. 

It would seem as if the protein constituent chiefly concerned 
in causing the local reaction were soluble in 10 per cent sodium 
choloride solution and non-coagulable—a globulin in character; and 
that the reactions obtained with powders B and D were secondary 
to the intense local irritation. This cannot be stated with certainty. 
Cutaneous testing with each protein fraction at different times 
might have cleared up this point. The subject, however, was 
averse to further tests. 

It is of interest to note that, despite the presence of the toxal- 
bumin in the castor meal, cutaneous tests in other individuals 
have proven negative. Eleven asthmatic and six hay fever patients 
have been tested with the same specimen of meal, and the cutaneous 
tests have in all instances been negative. 

Furthermore, five other associates of the subject have been 
engaged in castor bean investigations in the laboratory. They 
have been exposed to the organic dust even more intimately than 
our subject. This was particularly true during the war when the 
exigency demanded intensive study. Only one of the five workers 
showed a slight tendency to sneezing while engaged in the work. 
This tendency was only transitory. During this period, the 
subject was in the military service and did not suffer from the 
specific symptoms. 

The danger to workmen resulting from exposure to the castor 
bean in the industries has been emphasized by Kobert. Curiously) 
enough, no mention has been made by him of any symptoms 
comparable with those of the case described. Kobert® has pre- 
pared a “Ricinusheilserum” for rendering workmen, who handle 
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the pressed cake, immune to the poisonous constituent. The use 
of the “Ricinusheilserum”’ in relieving inflammation of the eves 
is recommended. 

In this connection, the following statements from two of the 
largest castor-oil manufacturers in this country are noteworthy: 

“We know by experience that the dust from the whole castor 
beans and also from the castor pomace, after most of the oil is 
extracted, is effective on people that are subject to asthma. People 
that work in our factory are troubled more of less until they get 
what you might call acclimated.” The second statement reads: 
- up to the present time we have never noted anything 
of this kind among our employees. However, in the handling of 

castor beans in our plant there would be only one man that would 

be likely to come in contact with this dust, as the beans are all 
received in bags and the bags are opened and emptied into a trap- 
door receiver. After that they are handled by machine conveyers 
until they reach the presses, so that the only man that would come 
in contact with this dust would be the man who cuts the bags at 
the time they are emptied; as this is done in a large open space, 
and the bag being cut at the place of emptying, this man would 
not be likely to be affected by the dust.” 

Sensitization to organic dust in occupation has been recognized 
as a cause of asthma and of perennial hay fever. Its mechanism, 
however, is not fully understood. Thorough investigation of the 
occupational history of patients assumes great importance. 
Cutaneous tests with the suspected materials not only determine 
the diagnosis, but also expedite treatment. They may in some 
cases indicate the advisability of change of occupation. Thus 
Walker! records the case of a jewel polisher who became sensitized 
to boxwood dust. Several inoculations with boxwood protein 
enabled the patient to continue at his work, freed from symptoms 
of perennial hay fever. Peshkin® cites a case of a pharmacist who 
developed bronchial asthma because of an acquired sensitiveness 
to the powder of ipecac. Relief from asthma followed a change 
in occupation. In the experience of Rackemann,° a coffee worker 
with a positive skin reaction to coffee dust and eight professional 
bakers with positive skin reactions to wheat proteins are included. 

In our subject, desensitization with a protein extract of the 
fat-free meal was considered. The inherent poisonous qualities 
of the substance, however, discouraged the attempt, despite the 
successes of Ehrlich.’ The latter established an immunity in white 
mice toward the toxic effects of ricin by feeding and by subcutaneous 
injections of preparations of the toxin. On March 3, our subject 
was transferred to another laboratory at his request. To date 
he has enjoyed entire freedom from attacks of sneezing or of asthma. 

Summary and Conclusions.—1. A chemist acquires in course 
of his occupation a sensitiveness to the dust of the castor bean, 
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Attacks of sneezing and of asthma are the clinical manifestations 
of this sensitiveness. 

2. The fat-free castor meal produces an urticarial wheal at the 
site of a superficial scratch on the forearm. 

3. A cutaneous reaction is obtained with a drop of the protein 
solution of the meal in a dilution of 1:250,000. 

4. Symptoms of protein intoxication result from the absorption 
of extracts of the castor meal from skin abrasions. 

5. The presumptive evidence indicates that the globulin fraction 
possesses antigenic properties. 

6. Exposure to organic dust in industries may cause an acquired 
sensitiveness. (Cutaneous testing with the suspected material is of 
value in diagnosis and treatment.* 

* It is a pleasure to record my thanks to Dr. W. W. Stockberger, Physiologist 
in Charge of Drug, Poisonous and Oil Plant Investigations of the Bureau of Plant 


Industry of the U. S. Department of Agriculture, and to the members of his staff 
for many courtesies. 
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THE DIAGNOSIS OF OBSCURE CHRONIC ABDOMINAL 
CONDITIONS.* 


By J. Louris Ransonorr, M.D., 


CINCINNATI, OHIO. 


Tue diagnosis of chronic abdominal disorders is, as a rule, far 
more difficult than the diagnosis of acute lesions of the same variety. 
The very nature of the acute case with its more or less stormy 
onset has, as a rule, something characteristic of its causation. All 
the exact methods of the last decade have not made the diagnosis 
of the chronie abdomen a sinecure. Even the roentgen ray, so 
widely heralded that most of our patients request its use before 
submitting to an operation, not infrequently leads us into error. 

The typical chronic cases are usually easy to recognize. It is 


* Read before the Birmingham Surgical Society, January 28, 1922. 
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the obscure case of one kind or another which intrigues and puzzles 
the most expert diagnostician. The obscure cases under consider- 
ation are the more common intra-abdominal conditions with 
atypical symptoms, leaving out of consideration the surgical rari- 
ties which we occasionally encounter. Fortunately, particularly in 
large clinics, the so-called exploratory laparotomy is fast finding 
its way into the discard. The well-regulated hospital requires a 
preoperative diagnosis written on the operative record, and this to 
be written before the completion of the operation. We are fast 
graduating from the custom of seeing a patient from the country 
at five o’clock one afternoon (still, of course, speaking of the chronic 
cases) and operating on him the next morning, so as to save the 
visiting doctor an extra trip to town. 

An exact diagnosis, permitting an ordinary incision instead of a 
tremendous exploratory opening and a minimum of handling, 
ensures a rapid recovery, and not only a low mortality rate but an 
equally low morbidity rate. I am confident that the mortality 
of the so-called exploratory laparotomy is appallingly large. 

There is a German medical proverb which reads, “The most 
common is usually there:’’ The most common is, of course, the 
appendix, and numberless cases of obscure abdominal symptoms are 
due to chronic appendicitis. 

In the early days of gastroenterostomy, before more accurate 
methods of diagnosis, particularly the exact interpretation of the 
roentgen rays, came into general use, gastroenterostomy was fre- 
quently done without a demonstrable lesion of the stomach, trusting 
that a drainage of the stomach would heal the ulcer, which frequently 
was not even present. It is only after the lapse of years that we 
have been brought to realize how disastrous and harmful this opera- 
tion is in the absence of a demonstrable gastric or duodenal lesion. 
Occasionally we still see the results of these unnecessary gastro- 
enterostomies, where a gastroenterostomy has been done and the 
true cause of the abdominal symptoms, either the inflamed 
appendix or the chronic gall-bladder, has been allowed to remain, 
the patients being only the worse for their operative interference. 
The obverse of this picture I shall discuss later, that is, the fre- 
quent removal of the appendix when a gastric or duodenal ulcer or 
some pelvic disease is at fault. 

The more chronic abdominal cases which come under observation 
the fewer true gastric or duodenal ulcers are seen. The greater 
the number of clinical gastric ulcers studied the more are found to 
be due to extragastric intra-abdominal lesions. To quote from 
Smitties: “The close simulation of the symptomatology of uncom- 
plicated gastric ulcer by disease of other abdominal organs would 
appear to suggest that the clinical manifestations associated with 
ulcers are often the evidence of abdominal or other constitutional 
derangement, in the course of which ulcer is only an incident or an 
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end-result. It is within the experience of all who have had reliable 
training that laparotomy often fails to disclose gastric ulceration in 
patients presenting all the so-called characteristic symptoms of 
ulcerations.” 

It is these cases, which Moynihan has grouped under the name of 
“appendix dyspepsia,’ which form a group of particular interest. 
As a rule they present no history of definite attacks or inception 
of the disease. ‘There is a gradual letting down of the entire organ- 
ism—a loss of the feeling of well-being. There is more or less 
abdominal distress and pain which, as a rule, comes on after the 
taking of food. This distress or pain rarely approaches in severity 
that due to gastric or duodenal ulcer, and there is not the definite 
relation of pain to the taking of food. For instance, instead of 
the relief from pain which in gastric ulcers follows the taking of 
food there is, as a rule, an accentuation of pain following the inges- 
tion of food. Unlike gastric and duodenal ulcer this pain has not 
the regular time for occurrence. The situation of the pain is very 
like that of gastric and duodenal ulcer, that is, around the epigas- 
trium or just above the umbilicus. The pain is, as a rule, increased 
by exercise, which is a very characteristic symptom. Vomiting is 
frequent, usually at irregular intervals, and often without relation 
to the intake of food. Flatulence, belching and heartburn are the 
most distressing and constant symptoms. 

In a few cases vomiting of blood is present, and in these it is 
almost impossible to make a differential diagnosis from clinical 
gastric ulcer. Why or wherefore this vomiting of blood occurs is 
difficult to determine. In all probability it is due to the presence of 
very minute toxic ulcers or erosions in the stomach which are too 
superficial to be discovered by roentgen ray and too small to make 
themselves evident by the palpation of the stomach during opera- 
tion. It is in these cases that the inexperienced surgeon is tempted 
to do a pyloric exclusion and gastroenterostomy without the true 
evidence of gastric ulceration, when the removal of a diseased gall- 
bladder or appendix will solve the entire situation. 


CasE I.—J. L., aged twenty-nine years, has had for five years 
some pain in the abdomen, often incapacitating him for work. 
Pain has followed taking of food, but he occasionally has hunger 
pains and pronounced loss of weight. Frequent vomiting, the 
vomiting occurring irrespective of taking food. At times he has 
vomited large amounts of blood. There is tenderness in the epi- 
gastrium and marked tenderness over the appendix region, with 
some rigidity. Wassermann negative. Occult blood in. stool. 
Roentgen ray shows slight irregularity in the duodenum and an 
adherent appendix, its tip pointed upward. 

Diagnosis. Duodenal ulcer and chronic appendicitis. 

Operation, May 20, 1920. Gas-oxygen anesthesia, upper right 
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rectus incision, the appendix was found chronically inflamed, its 
tip adherent to the omentum, which was in turn adherent to the 
anterior surface of the duodenum. The adhesions were separated 
and the appendix removed. The duodenum where the omentum 
was adherent showed no ulceration. The peritoneal abrasion in the 
duodenum was repaired with a fine silk suture and the wound closed. 
Recovery uneventful and there has been no recurrence of the 
symptoms. 

The abdominal tenderness in appendicular dyspepsia is, as a rule, 
of great interest. There is usually marked tenderness in the epi- 
gastrium, though rarely the same exquisite tenderness of the gastric 
or duodenal ulcer. A very characteristic sign is that pressure over 
the appendix region, frequently « causing pain in the epigastrium, 
the same pain of which the patient is suggestively aware. If 
careful and gentle examination is made in many instances there is a 
superficial rigidity of the right rectus, even in the absence of local- 
ized pain, tenderness on pressure or deep rigidity of the abdominal 
muscles. I have found this superficial abdominal rigidity a very 
important diagnostic sign in the differentiation of intra-abdominal 
conditions. In making this examination the pressure must not be 
sufficient to cause any pain sensation. Only the lightest and most 
gentle touch must be used. In many instances it has proved of 
greater value than the tenderness or deep rigidity. 

The symptoms of appendix dyspepsia are so variable and, as 
a rule, so atypical that only by repeated examination and frequent 
taking of the history can a diagnosis be arrived at. 

The question how morbid changes in the gall-bladder and appendix 
induce symptoms in other viscera and distant parts has been ably 
discussed by Rolleston, who divides the causes into reflex, mechan- 
ical, toxic and infectious. 

“Reflex. Irritation in the appendix or gall-bladder may cause 
hypertonus of the stomach and spasm of or failure to relax on the 
part of the pyloric or ileocecal sphincter, leading to gastric or ileal 
stasis and so to excess of acid or to toxemia. . . . Hurst has 
seen visible spasm of the middle of the stomach when the appendix 
is manipulated under the roentgen ray. . . . In the case of 
chronic appendicitis failure of relaxation of the ileocecal sphincter 
is thought by Hurst to be commoner than spasm. Cecal stasis from 
inhibition of peristalsis or from enterospasm (spastic constipation) 
may be due to chronic appendicitis. Appendicitis may reflexly 
lead to increased frequency or inhibition of micturition through 
an irritated focus in the spinal cord (Mackenzie), and chronic 
irritation of the appendix may be responsible for cardiac irregu- 
larities. 

The reflex pain in the epigastrium, which is so common in the 
appendix and gall-bladder dyspe psia, has given rise to some discus- 
sion. Mackenzie maintains that it is in the peripheral termination 
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of the sixth and seventh dorsal nerves in the abdominal wall, and 
that this depends on the irritated focus in the spinal cord, whereas 
Hurst argues that the pain is visceral, in the pyloric end of the 
stomach and due to the hyperperistalsis. They both, however, 
agree that the epigastric tenderness is due not to pressure on the 
stomach but to the irritated focus in the spinal cord, which causes 
an exaggerated sensory effect when the skin, and especially the 
muscles and the underlying subperitoneal tissues, are pressed on. 
Very often the appendix when removed shows little naked-eye 
change to correspond with the prominent symptoms that then 
disappear. Microscopic examination may be necessary to reveal 
the evidence of past inflammation in its walls, especially fibrosis 
in the submucous coat, and often, as I have seen in many sections, 
the changes are very slight. 

Mechanical. Pericholecystic adhesions may embarrass the move- 
ment of the stomach, interfere with the passage of food through the 
pylorus or even lead to the hour-glass stomach. . . . Pericecal 
adhesions may cause intestinal stasis and so toxemia, and the same 
result, only in a more marked degree, may be produced by an 
appendix adherent across the lower part of the ileum. 

The appendix adherent in the pelvis explains a very interesting 
and apparent paradox in the symptomatology of chronic appendi- 
citis. Most cases are more comfortable and have less frequency 
of pain when the bowels have moved well. This is a most common 
feature of chronic ileocecal appendicitis or retrocecal appendicitis. 
There are, however, occasional cases in which the pain is less when 
the bowels are constipated. In this class of cases the cause is as 
follows: the appendix is adherent by the tip in the pelvis; the 
loaded cecum releases the adherent appendix and relieves the pain. 
On taking a laxative and emptying the cecum the latter tends to 
draw high up in the abdomen and so increase the pain. 

The toxic and infectious origin of gastric symptoms in diseases 
of the appendix and gall-bladder are more easily understood and 
depend upon the absorption of septic contents, the same as in any 
other source or focus of infection. 

As Munsell has said, “It is a group of symptoms and perhaps 
signs which point so strongly to organic gastric or duodenal disease 
that it is only by the most careful examination or by the fortunate 
supervention of definite appendicular symptoms that a correct 
diagnosis is possible.” 

A typical case of this kind is as follows: Case If.—A doctor in a 
neighboring city has complained of pain in the abdomen for eleven 
years. This pain centered in the umbilicus and was of an irregular 
nature. There was an increase of the pain after taking food and an 
accentuation after exercise. During this eleven years the pain has 
intermitted for several months at a time and was usually restarted by 
an overindulgence in food or anindulgence in alcohol. He was treated 
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for nervous indigestion for many years, and finally sought the advice 
of one of the most prominent stomach men in the country. A very 
careful examination was made, including roentgen-ray and fractional] 
gastric analysis. The gastric analysis showed increase in the free 
and combined acids. As far as could be learned the roentgen-ray 
picture showed what was thought to be a gastric ulcer on the lesser 
curvature. He was put on the Sippy treatment and temporarily 
improved, and was advised if the pain recurred to submit to an 
operation. 

In February, 1921, the pain was of unusual severity, started at 
the umbilicus and radiated toward McBurney’s point. I saw him 
at this exceedingly opportune time, during an exacerbation of 
the symptoms. His temperature was normal, his pulse slightly 
accelerated and there was marked tenderness and rigidity over the 
epigastrium. There was vomiting which contained no_ blood 
and a marked rigidity and tenderness over McBurney’s point. On 
pressure over McBurney’s point the tenderness was referred to the 
epigastrium. I advised him to come to the city, where further 
examination was made. Gastric analysis showed hyperacidity. 
Roentgen-rays revealed gastric hypermotility without evidence of 
gastric or duodenal disease, and a long irregularly filled appendix 
with its tip pointed toward the pylorus. Fluoroscopically the 
cecum was immobile and tender to pressure. 

A diagnosis of appendicitis was made and an operation done. A 
very long appendix, about nine inches in length, was removed with 
a stricture and adhesions about the middle and the tip pointing 
toward the pylorus. Postoperative recovery was uneventful and 
the patient has been completely relieved of his symptoms. 

This is characteristic of a group of cases in which the occurrence 
of acute supervening symptoms point definitely to the diagnosis. 
The sufferers from chronic appendicular dyspepsia lead the lives 
of invalids and have travelled the rounds from doctor to doctor 
with the usual diagnosis of chronic nervous indigestion. 

The comprehensive diagnosis and treatment of these cases is 
made much more difficult by the frequency of associated true disease 
of the appendix, gall-bladder and stomach. It is probable that the 
association of these diseases is not only clinical but more probably 
pathologic. According to Deaver’s view, in which I concur, the 
appendix, which is so frequently affected alone, so far as patho- 
logie and clinical evidence is concerned, is usually the first offender, 
involving the other organs by sepsis, toxins or reflex nervous phe- 
nomena. In many instances the timely removal of the diseased 
appendix may prevent the formation of gastric or duodenal ulcer. 
The roentgen-ray examination, so valued in the diagnosis of lesions 
of the stomach and duodenum, frequently leaves us in the lurch 
in the diagnosis of chronic appendicular conditions, and is right 
about as often as it is wrong. If the appendix is not seen at all 


208 RANSOHOFF: OBSCURE CHRONIC ABDOMINAL CONDITIONS 


it is interpreted as being constricted so that the barium meal cannot 
enter, or it is said to be retrocecal, and according to the views of 
many observers, nearly all retrocecal appendices are pathologic, 
and conversely an irregular filling defect may be interpreted as being 
irregular fibrous bands constructing the appendicular lumen. 

What is important in these cases is the tenderness of the filled 
cecum under the fluoroscope and the absence of cecal and appendicu- 
lar motility. That is, the seemingly fixed immobile cecum is apt 
to be the seat of pericecal adhesions due to infection of the appendix. 
A fixed shape and anchorage of the appendix seen on several plates 
at different times is strongly suggestive of appendicular change, as 
the normal appendix changes its form and position during the 
digestion of food, moving with the cecum. 

There are some cases of appendicular or gall-bladder dyspepsia 
simulating gastric ulcer in which, due to the reflex pyloric spasm, 
there may even be a simulated roentgen-ray picture of gastric or 
duodenal ulcer. When there is the slightest doubt it is wise to 
have the roentgen-ray examination repeated after a two-day or 
three-day interval. A gastric or duodenal lesion once shown on 
the roentgen-ray plate or once visualized on the fluoroscope can 
be shown again if it is present. If, on the other hand, the second 
or third roentgen-ray place fails to disclose the lesion it is certainly 
not there. A case of this kind is rather interesting: 

Case III].—Male, aged thirty-six years. Six months before I saw 
him he began to have severe pains in the epigastrium accompanied 
by vomiting. The pain came on with increased severity after taking 
food and was increased by exercise, so that the man was unfitted 
for work. There was no vomiting of blood. Gastric analysis 
showed slight hyperacidity. There was slight tenderness just to 
the right of the umbilicus and over the appendix region; no occult 
blood in the stool. Wassermann negative. Roentgen-ray examina- 
tion, October 15, disclosed a filling defect in the lesser curvature of 
the pylorus, with pyloric spasm and an irregularly filled appendix. 
Roentgen-ray diagnosis: appendicitis and gastric ulcer. We were 
not satisfied that the case was truly one of gastric ulcer, so three 
days later a second roentgen ray of the stomach was made, and 
although the spasm was present the filling defect could not be shown. 
Also at this time, under the fluoroscope, pressure over the cecum 
caused epigastric pain with an increased gastric peristalsis. Clini- 
cal diagnosis: Chronic appendicitis. Operation, October, 1921, gas- 
oxygen anesthesia, right pararectal incision, inspection of the 
pylorus, gall-bladder and duodenum revealed no abnormality. 
The appendix was adherent and buried in the wall of the cecum, 
ileocecal in position; removed in the usual way. Operative recov- 
ery uneventful. In the two months since operation the patient 
has regained his normal weight and is free from all symptoms. 

That too much reliance must not be placed on a single series of 
roentgen-ray examinations is also shown by the following case; 
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Case 1V.—Mrs. T., aged fifty years, referred from a neighboring 
city with a diagnosis of cancer of the stomach. She had always been 
in good health until six months before, when she began to have pains in 
the abdomen, loss of weight and vomiting. She brought roentgen- 
ray plates with her, which evidently showed a pyloric obstruction. 
Examination disclosed a rather thin, fairly well-nourished woman. 
In the right side of the abdomen was a tender mass, the size 
of a fist, which could be moved from the epigastrium to the right 
iliac fossa. We thought we had to deal with a movable kidney. 
Roentgen-ray examination showed hyperperistalsis of the stomach. 
Under the fluoroscope the mass was seen to be a cecum mobile. 
The irregularly filled appendix was seen retrocecal. The kidneys 
were in their normal place. Diagnosis: cecum mobile and chronic 
appendicitis. Operation, November, 1921, gas-oxygen anesthesia, 
right pararectal incision. The cecum was found freely movable 
with the appendix adherent to its posterior surface. The appendix 
was removed and the cecum anchored. Postoperative recover\ 
was uneventful and she has been free of her symptoms ever since. 

The reason for the misreading of the first series of plates was 
probably the position in which they were taken, that was flat on 
the back instead of in the upright position, so that the contour 
of the barium meal was due to the pressure of the loaded stomach 
on the spinal column. 

After appendicitis the most frequent cause of ulcer symptoms 
without the presence of an ulcer is gall-bladder inflammation with 
or without stone. 

For one who looks only for the classic signs of gall-bladder disease 

pain, colic and jaundice many cases will entirely escape detec- 
tion and will be consigned to that unknown land of chronic dys- 
pe psia and nervous indigestion. Long-continued gastric indigestion 
in a woman past forty years is always more or less suggestive of 
gall-bladder disease, although the more we see of gall-bladder disease 
the less important is the age factor and the more cases we see in 
young individuals. The constant indigestion, gas eruptions, vomit- 
ing at irregular intervals and constant epigastric distress are always 
suspicious. This epigastric distress may never reach the point of 
pain, but is, as frequently, more a fulness or sense of weight. 

There are a few cases, and one in particular has come to my 
notice, in which the only single symptom was backache located 
between the shoulder-blades. There was absolutely no indigestion 
and no vomiting. The only symptom she had to suggest gall- 
bladder disease was a slight rigidity of the right side of the epi- 
gastrium with an interference with deep inspiration on pressure. 
In this case the roentgen ray helped us by showing eight very 
small stones. Cholecystectomy was done and the recovery was 
uninterrupted, with a complete disappearance of the symptoms. 

Gastric analysis is little help, as either a hyperacidity or a sub- 
acidity may be present. A very positive sign is the interference 


210 RANSOHOFF: OBSCURE CHRONIC ABDOMINAL CONDITIONS 


with deep inspiration when pressure is made over the gall-bladder 
region. With the patient flat on his back, his knees flexed, firm 
pressure is made under the right costal arch and the patient is 
requested to take a deep breath. In the presence of gall-bladder 
inflammation, even of a minor degree, the breath is stopped with 
a sharp catch, short of full inspiration. If this is present on the 
right side and absent on the left this sign almost invariably points 
to gall-bladder or liver inflammation. I have never found the 
so-called tender points in the region of the scapula or spine of much 
assistance. 

The roentgen ray in these cases as frequently leaves us in the 
lurch as otherwise, and for the benefit of our diagnostic acumen it 
is perhaps just as well, as we are forced occasionally to make a 
diagnosis on our unassisted powers of observation. 

A rather interesting and not common extragastric lesion which 
may closely simulate gastric ulcer is epigastric hernia, the rarity 
of which is evidenced by Coley’s statistics; among 3383 cases of 
hernia only 3 were of the epigastric variety. The large ones are 
very easy to recognize. Occasionally, however, they are only of 
minute size, and only the most careful palpation of the linea alba 
above the umbilicus may disclose their existence, and then only 
if the examiner is on the lookout. These cases frequently have 
excruciating pain, closely simulating that of gastric ulcer. The 
pain may be of such severity as to interfere with the patient’s 
activity. There may also be periodic attacks of vomiting, abso- 
lutely independent of the intake of food. They rarely, however, 
show the emaciation and evidences of chronic invalidism following 
gastric or intra-abdominal disease. The lesion begins as a small 
protrusion of subperitoneal fat through a transverse slit in the 
linea alba. In very early cases there is frequently no true sac but 
simply a protrusion of subperitoneal fat. Moschcowitz reports two 
cases in which there was not even a protrusion of subperitoneal 
fat. There was in these cases merely a small slit in the viscera 
through which protruded a single large vessel. ‘The vessel was tied 
off and the slit closed and the pain in both cases was relieved. The 
second degree contains a true empty small sac and a third a small 
piece of usually adherent omentum. ‘They are rarely of sufficient 
size to contain intestine, though Gatewood has reported a case in 
which there was an intestinal strangulation. It is, however, only 
the small epigastric hernias which particularly interest us, because 
of the difficulty of diagnosis and because of the symptoms they 
present out of all proportion to their size. The cause of the symp- 
toms is probably the drag on the parietal peritoneum, and a very 
frequent sign is the increase of pain after exercise. We have had 
several cases of this kind in all of which the recovery was complete 
after operation. 

Lewisohn, in speaking of these cases, sounds a timely warning, 
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which is not to be certain, in the presence of epigastric hernia, 
that the symptoms are entirely due to the hernia. In his service at 
Mt. Sinai Hospital he has seen several cases in which the symp- 
toms persisted after an operation for epigastric hernia and in which 
further investigation and subsequent operation disclosed intra- 
abdominal lesions. 

We have been speaking thus far of symptoms of gastric and duo- 
denal ulcer which are due to less serious intra-abdominal lesions. 
The reverse side of the picture is equally obvious and neither so 
simple nor so pleasant. That is the numberless cases in which an 
appendix or gall-bladder operation has been done without relief 
when the trouble is elsewhere, as a rule, either a pyloric or duodenal 
ulcer. I venture to say that all of us have more than once made 
this mistake and have still more frequently done so without having 
had the opportunity of knowing it—this because of the frailty of 
human nature, and patients are prone to seek elsewhere when an 
unsuccessful operation has left them unbenefited. It is only by 
the most painstaking care and the weighing of every scintilla of 
diagnostic evidence that we can avoid making these diagnostic 
errors, and when our diagnostic means fail then and then only should 
we make a so-called exploratory laparotomy. 

One of the most important factors in the diagnosis of all chronic 
cases, abdominal or otherwise, is the search for syphilis. This has 
been particularly brought to my attention by the occurrence of 
several distressing experiences. There is no symptom-complex of 
any intra-abdominal disease which cannot be simulated by syphilis. 
In a recent communication Salzer has reviewed the records of 150 
consecutive private patients who presented themselves for exami- 
nation for chronic conditions. As a matter of routine a Wassermann 
was taken in every one of these individuals. These cases were in 
no wise venereal cases but represented the ordinary run of cases 
which seek the assistance of the internist for chronic conditions. 
Of these 150 cases 24 showed a positive Wassermann, and of these 
24 cases only 5 gave a definite history of syphilitic infection. Of 
these 24 cases 6 had undergone abdominal operations, from which 
they had been absolutely unrelieved of their symptoms. Of these 
6 all had had appendix operations in addition to one kidney opera- 
tion, two ovarian operations and 1 in which three distinct operations 
had been done for abdominal adhesions, besides numerous sacrifices 
of teeth and tonsils. It is only of late years that we have come to 
appreciate the protean aspects of congenital syphilis. The oppor- 
tunity of examining a large number of men in the army undoubtedly 
threw a great light on this subject. What is important to bear in 
mind is that congenital syphilis may exist without any of the 
so-called stigmata for which we have been taught to seek, and 
undoubtedly many of these cases with obscure abdominal symp- 
toms are of congenital origin. 

Several experiences of my own have led me to the taking of 
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Wassermanns in all chronic abdominal conditions. Three of these 
cases are of particular interest. 


Case V.—Female, aged thirty-two years, has been troubled for 
years with frequent gastric disturbances—pain after eating, flatu- 
lence, tenderness in the epigastrium and hyperacidity. Roentgen- 
ray examination was entirely negative except for a slight increase 
in tenderness over the cecum and the fact that the appendix could 
not be shown. She was seen in consultation with a reliable internist 
who made the diagnosis of appendicular dyspepsia and advised 
operation. Through a long pararectal incision, under gas-oxygen 
anesthesia, the entire abdomen was explored and nothing abnormal 
was found except a slightly inflamed retrocecal appendix, of normal 
size, without adhesions. The appendix was removed in the usual 
way and the abdomen closed without drainage. Postoperative 
recovery was uneventful, and for some time, as is very often the 
case, the symptoms were entirely relieved, only to recur with 
increased severity. Some months later a blood examination was 
made and a 4-plus Wassermann was found. The history taken 
with this lead pointed definitely to congenital infection. Treat- 
ment improved the condition and entirely relieved her abdominal 
and gastric symptoms. 


Case VI.—This case represents a class of parasyphilitic diseases 
with a definite symptom-complex of cholecystitis. The man when 
first seen had been suffering for three years with obscure symptoms 
of indigestion, with infrequent attacks of nausea and vomiting. 
There was no history of definite gall-stone colic. There was, how- 
ever, a marked tenderness over the gall-bladder, which was some- 
what distended and interference with inspiration on deep pressure. 
Roentgen-ray examination was negative except of a prolapsed and 
dilated stomach. Constipation had been marked for several years. 
Gastric analysis showed nothing unusual. March 23, 1917, incision 
over the gall-bladder region revealed a distended gall-bladder with- 
out any adhesions. Normal pylorus and duodenum. The appendix 
was slightly adherent but otherwise normal. The appendix was 
removed and the gall-bladder drained. Postoperative recovery was 
uneventful. This man was not relieved of his symptoms in any 
way. Three years later he was seen by an internist, having passed 
out of my hands. A Wassermann was taken, which was found to 
be positive. Antisyphilitic treatment was instituted and recovery 
from his gastrointestinal symptoms was prompt. 

That a typical picture of gastric or duodenal ulcer can be simu- 
lated by syphilis is well known. This may either be due to a true 
gumma of the stomach, demonstrable syphilitic lesions in extra- 
gastric organs or by producing changes in the central and sym- 
pathetic nervous systems. Eusterman has reported a series of 23 
cases and Smitties a series of 21 cases, all presented on clinical, 
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roentgen-ray and serologic studies. The symptoms are typical of 
gastric or duodenal ulcer, including pain, loss of weight, vomiting 
and hematemesis. If a syphilitic history is obtainable a lead to a 
diagnosis is easily established; but even in the absence of a history 
a Wassermann is essential. If the Wassermann is negative and the 
history, nevertheless, points to syphilis a provocative salvarsan 
injection should be made and another Wassermann taken. These 
cases-are, as a rule, diagnosticated and treated by the internist, and 
rarely fall into the hands of the surgeon. I venture to say that if 
the routine taking of Wassermanns were done a large number of 
gastric operations would be found unnecessary. The case which 
follows is what I consider a classic case of syphilis with symptoms 
of gastric ulcer: 


Case VII.—W. M., aged thirty-nine years, service of Dr. Morris, 
Cincinnati General Hospital, admitted November 23, 1921, com- 
plain of pain in the stomach and loss of weight, the pains in the 
stomach having been more or less constant and relieved by the intake 
of food. During the last attack he vomited blood. The general 
history is not germane to the case, except marked tenderness in the 
epigastrium. No tumor mass to be felt. Wassermann 4-plus 
positive. Roentgen ray shows nothing abnormal except marked 
gastric hypermotility. Gastric analysis: free acid, 35; combined, 
14; total, 49. Stool, occult blood. In view of the positive Wasser- 
mann and history of syphilis, salvarsan and mercury treatment 
were instituted and rapid improvement made. He was discharged 
in a month from the date of admission free from pain and eating 
house diet, apparently cured. 

Now just a word on the reverse side of this syphilis question: A 
positive Wassermann and a positive history of syphilis do not 
necessarily mean that the symptoms complained of are necessarily 
syphilitic. This is particularly important when malignant disease, 
particularly of the mucous membranes, is suspected. This is all 
the more misleading since cancer, particularly of the mucous mem- 
brane, is not infrequently engrafted on a previous syphilitic basis. 
If syphilitic treatment is instituted in these cases, not only is valu- 
able time lost, but the cancerous lesion is frequently relighted to 
renewed activity by the administration of salvarsan. 

Conclusions. 1. Many cases of clinical gastric and duodenal 
ulcers are due to extragastric intra-abdominal lesions. 

2. A single series of roentgen-ray plates is frequently misleading, 
and if there is the slightest doubt a complete reéxamination is 
essential. 

3. In the successful treatment of chronic abdominal disease an 
exact diagnosis is essential, and except as a last resort, so-called 
exploratory operation should not be made. 

t. In all cases of chronic abdominal diseases a diligent search 
for syphilis should be made before any operation is done. 
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THE DIAGNOSIS OF SPLEEN FUNCTION. 


By Morris H. Kann, M.A., M.D., 


NEW YORK. 


Introduction. The functional activity of various organs in the 
body has received ample study both clinically and experimentally. 
Where the organs are accessible either by means of their physiologic 
effects, especially where they produce an obtainable secretion, chem- 
ical tests have been developed. In the case of the organs of internal 
secretion, their functions are becoming better understood and tests 
for these are now available. As the spleen has no external secretion 
and no known internal secretion the results of its actions cannot 
be studied directly. 

Tests of the functional activity of the spleen are in a compara- 
tively undeveloped state. There are essential difficulties which 
this organ presents in the study of its physiology. This is espe- 
cially the case because the spleen is part of a system. It is part 
of the lymphatic system of the body, and its function is supple- 
mented by the lymphatic glands, while it may compensate to a 
degree for their various activities or deficiencies. 

In considering the functional diagnosis of the spleen, therefore, 
it must be kept in mind that the organ is essentially a lymphatic 
structure. Its function is related not alone to that, but also to the 
function of the blood and blood-forming organs and to the liver; 
its roles in immunity and infection, in the metabolism of iron and 
in its relation to special blood diseases, have become subjects of 
considerable study in recent years. 

The spleen function would naturally vary in different individuals, 
depending upon the rapidity of a disease process in the spleen, the 
acuteness of the disturbance of its function and the compensatory 
functioning of the rest of the lymphoid and hemopoietic systems. 

Structure of the Spleen. The histologic details of the spleen are 
important as an indication of its function. The splenic artery 
subdivides as it enters the hilus of the spleen into numerous branches. 
These carry with them a covering of the capsular connective tissue, 
dividing the spleen by trabecule. Each branch supplies a section 
of the spleen and the final subdivisions terminate in minute capil- 
laries. Immediately upon emerging from the connective tissue 
the arterioles give off minute branches which end abruptly and are 
surrounded by a more or less compact mass of lymphocytic cells 
called the lymph follicle or Malpighian body. These seem to 
be held together by a fine network enmeshing them, which in its 
turn is connected with trabecular connective tissue and a few 
elastic fibers around the capillary. This region is called the white 
pulp of the spleen. 
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After the follicular capillaries are given off, the central artery, 
leaving the follicle, becomes narrower and enters the red pulp as 
an arteriole, or modified capillary, with characteristic three coats. 
These arterioles are called pulp arteries. They have a constant 
diameter of 6 to 8 and are characterized by distinct thickness of 
the wall and a layer of endothelium with long nuclei which some- 
times project into the lumen, which is filled with red blood cells. 
This arteriole breaks into a minute brush of terminal vessels, the 
so-called penicilli of Ruysch. These end in the spleen sinuses or 
lose themselves in the reticulum of the spleen pulp. The spleen 
sinuses are a dense plexus of capillary spaces, each varying from 10 
to 40 uw in diameter. On one side they are in contact with the 
arterial capillaries and on the other with the veins. The assumption 
is that the blood entering the pulp from the arterial side must 
pass through the spleen sinuses to be led off through the veins. 
The walls of the sinuses contain stomata which permit this 
transmigration. 

The veins are in direct contact with the stomata of the sinuses. 
They possess only an endothelial coat and some fine fibrillar con- 
nective tissue. These veins pass through the trabecule and join 
to form the splenic vein at the hilus. 

The capillaries of the spleen, therefore, are either in contact with 
the sinuses which in turn are connected with the veins or end directly 
in the pulp in contact with the pulp cells. Injection methods cor- 
roborate this, in that the coloring matter finds its way through the 
vessels and in places also through unwalled spaces. 

Most authors believe that there are no intraparenchymatous 
lymph channels, but that these occur only under the serous coat of 
the capsule of the spleen. 

Hemolymph Glands and Accessory Spleens. The hemolymph 
glands are a special type of structure closely related to the spleen. 
They are more frequent in the embryo and may be considered as 
embryonic remains. After splenectomy they increase in size, con- 
taining many large red blood cells free in the meshes of the reticu- 
lum and filling up the lymph channels between the follicles. 

They occur in the sheep and only inconstantly in other animals. 
They are found in the human body placed in the retroperitoneal 
fat and in the prevertebral region of the neck. 

The hemolymph glands are not related to the lymphatic vessels, 
but are interposed in the circulatory system. The artery entering 
it carries with it trabecule from the capsule, which it leaves finally 
as an independent capillary, while the trabecular system is con- 
nected with the reticulum. Here, also, there occur lymph follicles. 
The capillaries are of similar structure to those of the spleen with 
prominent endothelial nuclei and thick adventitia. The venous 
‘apillaries terminate either in the lacunar spaces (venous blood 
sinuses) or open free into the lymphoid tissue. The venous lacunv 
are filled with red blood cells which give the color to the glands. 
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The blood must necessarily pass into these spaces or into the 
lymphoid tissue before being taken up by the veins. 

The red blood cells of the hemolymph glands are detained in the 
lymphoid tissue and the network to undergo phagocytic absorption. 
Both the anatomical structure and cytologic changes indicate a 
close functional resemblance to the spleen. The hemolymph glands 
permit of better study of the destructive changes of the blood than 
the spleen itself. They show migration of the red blood cells into 
the red pulp more clearly than the spleen and in that way assist 
the study of the spleen function. A supernumerary spleen or 
hemolymph glands may enlarge and assume the pathologic function 
of the spleen’. 

Accessory spleens occur more frequently in south Europeans 
than in north Europeans because of the greater frequency of tropical 
diseases. They also occur after splenectomy and hemolytic 
jaundice. ‘This organ is analogous to hypertrophy of the remainder 
of a partially extirpated spleen. 

Cellular Structure of the Parenchyma of the Spleen. In the red 
pulp the connective-tissue fibers and the other connective-tissue 
elements form a thick network. In the meshes of this network lie 
the parenchyma of the spleen and the sinus spaces. The cellular 
elements of the reticulum are distinct macrophages. 

Von Ebner? distinguishes the varieties of pulp cells according to 
their morphology without reference to their origin, as: (1) Small 
mononuclear lymphocytes; (2) mononuclear, polymorphonuclear 
and multinuclear leukocytes; (3) nucleated red blood cells; (4) 
adult red blood cells; (5) large cells inclosing red blood cells or 
pigment granules (phagocytes); (6) free pigment granules; (7) 
giant cells with polylobular nuclei (megacaryocytes) occurring only 
in young animals; and (8) blood platelets. 

The leukocytes (2) are in the majority. The lymphocytes (1) 
are next and the phagocytes (5) are next. 

In the embryo the spleen tissue is mainly white pulp surrounding 
the trabeculz and vessels. This reduces with age, and in the adult 
the spleen consists mainly of red pulp. The spleen follicles resemble 
lymph nodes in structure with a central zone of large lymphocytes 
showing mitosis. The periphery of the follicle consists of small 
lymphocytes and areas of lymph tissue radiating into the red pulp 
and also large mononuclear leukocytes (pulp cells or splenocytes). 
The lymphocytes of the Malpighian bodies may be inactive or 
may assume an active role as macrophages; in the latter capacity 
they may absorb protoplasm, red blood cell granules or the remains 
of other leukocytes. They also occur in many lymph glands and 
in bone-marrow. 

Granulated leukocytes (myeloid reaction) are frequent in the 
red pulp under normal conditions and to a less degree in the Malpi- 
ghian bodies. Eosinophilic leukocytes are also abundant wherever 
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there is much red-cell destruction. These facts speak for the mono- 
phyletic theory of the origin of blood cells. 

Most hematologists, however, subscribe to the heteroplastic 
theory of the formation of granular cells. They agree that eosino- 
philic polymorphonuclear leukocytes develop chiefly from undiffer- 
entiated mononuclear cells within the bone-marrow and in smaller 
numbers within certain special tissues of the organism, particularly 
lymphoid tissues. Whether this development is a direct transforma- 
tion from lymphocytes or is the result of maturation from metas- 
tic bone-marrow tissue is undecided. There is no conclusive evi- 
dence in favor of the theory of direct transformation of neutrophilic 
polymorphonuclears into eosinophils either in the blood stream or 
in the general tissues.* 

The presence of nucleated red blood cells (erythroblasts) in the 
bone-marrow as well as in the spleen tends to establish the latter 
as an erythropoietic organ. ‘There is an increase in nucleated red 
blood cells in the spleen in various types of anemia and infectious 
diseases. ‘This occurs together with an increase in myeloid reaction. 

Red blood cells that are brought by the splenic vessels and have 
entered the pulp may be absorbed by erythrophages or destroyed 
and hemolyzed in the pulp, or may return to the circulation. The 
erythrophages are large pigment-containing cells in the spleen, the 
pigment being derived from the breaking down of red cells in the 
parenchyma. Megacaryocytes in the spleen occur in many animals, 
but only in young human beings. They seem to have a relation to 
blood platelets, occurring often after bleeding and in the region of 
the Malpighian bodies. Little is known of their relation to human 
pathology. 

To sum up, the parenchyma of the spleen consists of a mass of 
cells. It is possible that the Malpighian follicles are the physio- 
logic place of origin of the functionating cells produced in the 
spleen. It is asserted that the different regions of the spleen have 
different functions. 

This is supported by the fact that exposure of rats to the roentgen- 
ray first destroys the cells of the follicles and the pulp elements remain 
unchanged until after much longer exposure. The different reac- 
tion of pulp and follicle in the leukemias also supports this theory. 
In myeloid leukemia the pulp shows hypertrophy, whereas in the 
lymphatic form the follicle shows hypertrophy. 

The Fate of Injected Foreign Bodies. In the white pulp of the 
spleen one finds red blood cells lying among the lymphocytes. 
These show that the arterial capillaries open upon the spleen pulp. 
However, the other belief is that these cells as well as the leukocytes 
of the spleen pulp were formed there. Both leukocytes and red 
blood cells are known to pass through the wall of the capillaries 
by means of diapedesis. 

Experimental intravenous injections of India ink, cinnabar pig- 
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ments and chicken red blood cells were made into dogs. Five 
minutes after, the dogs were killed and the foreign body was not 
found in the sinuses of the spleen but in the parenchyma and 
especially in the peripheral zone of the Malpighian body. This 
implies that the India ink travels by way of the follicle capillaries 
into the red pulp. A small lodgment of transfused chicken red 
blood cells was found among the many red blood cells of the paren- 
chyma and relatively few in the sinus spaces. Most of all the 
foreign red blood cells occurred in the periphery of the follicles and 
in the meshes of the reticulum between the lymph cells. This 
shows that the foreign red blood cells entered the parenchyma 
through the open ends of the arterial capillaries. After that the 
cells might return by way of the spleen sinuses.‘ 

Venous Stasis in the Spleen. Venous stasis in the spleen is another 
means of analyzing the function of its sinus spaces. After experi- 
mental ligation of the splenic veins there is a distinct exudation of 
red blood cells into the spleen sinuses and pulp. In an earlier 
stage only the sinuses fill with the red blood cells, whereas the pulp 
or parenchyma shows only edema. In from two to twelve hours 
the red blood cells absorb first from the parenchyma, whereas the 
congestion of the sinus spaces remains for a long time and the 
pigment content after such an experiment is no greater than normal. 
It may be that the red blood cells gather in the spleen sinuses to 
return unchanged to the circulation.’ 7 This is contradicted however 
by the following experiments. 

Ligation of the splenic veins in dogs gives an increase of venous 
pressure. Electrical stimulation of the efferent nerves of the spleen 
increases the venous blood-pressure still further. If the nerves 
are, however, cut infarction of the spleen takes place within twenty- 
four hours. These experiments show that red blood cells which 
have exuded and lodged in the parenchyma of the spleen after ven- 
ous stasis find great difficulty to return into the general circulation.® 

Another belief opposes this view of the direct transmigration of 
red blood cells from the sinus into the parenchyma. According to 
this the stasis of the sinus produces edema of the parenchyma, 
and the edema prevents the invasion of the parenchyma by formed 
elements; the stasis of the sinus also hinders the circulation in the 
arterial capillaries and forces the blood from the capillary toward 
the parenchyma.° 

Methods Available for the Study of Spleen Function. ‘The following 
methods have been utilized for the study of the various functions 
of the spleen: 

1. Cytologic analyses of the blood. 

2. Chemical analyses of the blood. 

3. Resistance of the red blood cells. 

4. Relation of hemoglobin to hematin and biliary pigments. 

5. Relation of the spleen to iron metabolism. 
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. Effects of splenectomy. 
. Effects of spleen feeding. 
. Effects of roentgen rays. 

). Clinical signs of functional disturbance of the spleen. 

(Cytologic Analyses of the Blood. From the cytologic analyses of 
the peripheral blood the condition of blood formation and blood 
destruction can be told only in extreme cases. 

Megalocytes are considered young red blood cells prematurely 
emitted into the circulation, as after severe hemorrhage. Grawitz 
considers these cells the degenerative forms, their size being due 
to imbibition of water.!° 

Eppinger considers microcytes also newly formed cells, but 
Biernacki considers their form due to deficient blood plasma." 

Poikilocytes are degenerating cells; the megaloblasts, mitotic 
figures and erythroblasts indicate bone-marrow stimulation. Poly- 
chromatophilia indicates aging of the red blood cells. Basophilic 
stippling, according to Grawitz and Naegeli, is a sign of degenera- 
tive changes.” Others believe that the stippling is a caryolytic 
phenomenon and the cells are analogous to the nucleated reds, 
indicating an excessive production and output of red blood cells. 
These have the same resistance to hypotonic solution as normal 
cells. A granulofilamentous substance occurs in red blood cells as 
a postvital phenomenon. High color-index occurs in pernicious 
anemia and usually indicates an accelerated regenerative function 
of the bone-marrow. 

The Dualistic and Monophyletic Theories. It is generally believed 
that the white blood corpuscles of mammals come from two distinct 
sources, the lymphocytes and mononuclears from the spleen and 
lymphatic glands and the granular leukocytes from the bone- 
marrow. Ehrlich was probably the first to bring into prominence 
this dualistic theory." 

French writers particularly, on the other hand, support the 
monophyletic theory of the genealogy of blood cells from a single 
type.'* Rieux describes three phases of cellular development: 

1. A process of specific differentiation. This is fundamental. 
The primary embryonal mesenchymatous cells out of which the 
blood is developed are totally undifferentiated. By differentiation 
the mother cell gives rise to three main forms of blood cells: 

(a) Erythroblast, which is the head of the hemoglobin series. 
(b) Myeloblast or leukoblast, which heads the myeloid series. 
(ec) Lymphoblast, which gives rise to the lymphoid series. 

. A process of proliferation and multiplication by karyokinesis. 

3. A process of maturation and of aging by ontogenesis, which is 
common to all blood cells and is the natural consequence of their 
fundamental quality as they are mobile and migratory cells. 

The nucleus and the protoplasm both partake of these processes. 
As the nucleus is spherical in the young cells, with a tendency toward 
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polymorphism as it grows older, it may show pyknotic degeneration 
and expulsion as in the red blood cells. The protoplasm which 
is very fine in the young cells becomes coarser and takes on acid- 
staining properties as it grows older. These facts can conveniently 
be schematized in the following genealogical tree: 


Hemocytoblast or lymphoidocyte 
Secondary | | 

erythroblast Myeloblast Lymphoblast 


Basophil 


. 
erythroblast Promyelocyte Lymphocyte Large mononuclear 
| 
! 
Polychromatophil Myelocyte Large lymphocyte Transition cell 


| | 
| | 
| 


¥ 
Orthochromatophil Metamyelocyte 


Normal Granulated 
erythrocyte polynuclear 
—|—|— Specific differentiation Proliferation 


— — — Maturation or aging 


Thus, then, the differentiation of these primary cells once estab- 
lished and their proliferation observed the daughter cells present 
cytologic characteristics, fixed and specific, by which we can tell 
the type and age of the blood cells. 

The two theories of the significance of mononuclear leukocytes 
are: (1) That they are an earlier stage of granular leukocytes 
and (2) that they are a form of lymphocytes. 

Normet, after much experimentation, concluded that the mono- 
nuclear leukocyte is capable of directly or indirectly producing an 
eosinophil cell and even red blood cells, and that it is the cell of 
origin of all the blood cells." 

The white blood cell is the most primitive, derived from the mesen- 
chyme cell. The earliest blood cell discovered in the fetus is the 
white, and the red cells are probably derived from the white cells. 
The earliest heart was possibly a lymphatic heart, circulating white 
blood, which merged later with the venous heart, leaving among 
other evidence the lymphatic connection of the thoracic duct with 
the venous system. Animals which have only one kind of blood 
have white blood. The fetal blood cell is produced by the lymphoid 
and {adenoid structures of the body, including the liver and spleen. 
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Classification of Spleen Functions. 


1. Blood formation. 

2. Blood destruction. 

3. Role in iron metabolism. 

4. Regulating influence on blood-producing organs. 


. Function concerned with digestion. 
. Cholesterinogenic function. 
Internal secretion of the spleen. 
8. Detoxicating function. 

Blood Formation. There is no doubt that the spleen is a leuko- 
poietic organ. The¥studies of the venous blood of the spleen and 
especially its white-blood-cell content lend support to our knowl- 
edge of its blood-forming function.'? The venous blood of the 
spleen shows many more (seventy times as many) white blood 
cells than the splenic artery and many more than the vein of any 
other organ of the body.'’ This abundance of white blood cells 
occurs especially a short time after a meal. The number of poly- 
nuclears is greater in the splenic vein than in the artery, whereas 
a larger number of mononuclear cells are brought by the artery.'® 

Ehrlich obtained definite data of the influence of splenectomy on 
the white blood cells. He concluded that the spleen of the guinea- 
pig plays a subordinate role in the production of white blood cells.2° 
Its absence is compensated for by the function of the lymph glands. 
The characteristic change is an increase of eosinophil cells the 
second year after splenectomy, and lymphocytosis during the first 
year. Audibert and Vallet,”' Port,” and the recent work of Dubois” 
accord with these results, as also do the findings of Noguchi®* and 
Bayer® in a case of splenectomy in man. 

The focus of origin of the lymphocytes is the spleen follicle. 
They circulate from here through the red pulp together with the 
blood. The presence of myelocytes in the spleen suggests the pos- 
sibility of their origin there; if not normally, under pathologic 
conditions. 

Blood platelets are not present physiologically in the liver, 
lymph glands or bone-marrow, but they are in the blood channels 
of the spleen. Following splenectomy a remarkable increase of 
these elements takes place in those organs. This speaks for the 
seat of normal production in the spleen, a function which the organs 
take on vicariously.” There has been found a transitory but dis- 
tinct increase in the blood platelets in the circulation following 
splenectomy. 

In certain conditions, after many infectious diseases, in anemia 
and in some other pathologic conditions, changes take place in the 
spleen pulp and in the interfollicular regions that resemble mye- 
logenous leukemia. Ehrlich?’ first described this and found that 
when blood crises took place the bone-marrow elements were held 
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back in the spleen where they underwent proliferation, thus essen- 
tially acting as metastases from the bone-marrow. This myeloid 
tissue is more abundant in the embryonic spleen and it is conceiv- 
able that the rudiments of this take on sudden growth under a 
special stimulus in the above conditions.”* 

The thickness of the capillary walls of the spleen is greater than 
in any other vascular organ, and they are supplied with nerves, 
implying a close association of the organ with the vegetative nervous 
system. 

Elliott and Kanavel?® have shown that the intramuscular injec- 
tion of epinephrin contracts the spleen one-third size. According 
to Hartmann and Lang,* dilatation of the spleen is caused by the 
action of epinephrin on the twelfth and thirteenth dorsal root 
ganglia, the semilunar ganglion or on some terminal structure in 
the spizen itself. Constriction can result from the response of a 
mechanism in the dorsal root ganglia or from a structure in the 
spleen. 

Frey’s* adrenalin test for the hemopoietic function of the spleen 
consists of a subcutaneous injection of 1 mg. of adrenalin. Nor- 
mally after twenty minutes a distinct increase of the leukocytes 
in the peripheral circulation takes place with particular increase 
of lymphocytes, 7. e., a relative lymphocytosis. There may be a 
still further increase in one hour. In disease of the spleen, especially 
in Banti’s disease or fibroadenie of the spleen, the increase of leuko- 
cytes is slight or absent, with no relative lymphocytosis. This 
reaction is negative after extirpation of the spleen in dogs.” 

Sanguinetti® does not agree with the hypothesis that the increase 
in white blood cells after adrenalin comes in large degree from this 
organ. The same dose of adrenalin will in one case produce con- 
traction of the spleen and in another none, although in both cases 
the increase of white corpuscles in the circulation is nearly doubled. 
A better hypothesis, according to him—based on observations 
showing that cold increases the leukocytes while the heat scatters 
them— is that the increase after adrenalin must be ascribed in large 
part to changes of capillary circulation. For the present it must 
be believed that the properties of the blood elements themselves, 
such as specific gravity and viscosity, determine their special dis- 
tribution in the capillary regions. This belief is strengthened by 
the cell modifications and the changes of leukocyte formule occur- 

ring in the veins and capillaries produced by adrenalin. 

Freidberg™ finds no effect on the white blood cells of children upon 
stimulation of the vegetative nervous system. He finds a marked 
similarity between the pilocarpin and the epinephrin blood pictures 
which leads to the supposition that these blood reactions are not 
dependent on the specificity of the ingested drugs but are rather a 
general form of reaction of the hemopoietic organs to nonspecific 
stimuli. 
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It has been written® that the visceromotor centers in the cord 
may be stimulated by percussion so that one may at random either 
contract or dilate the spleen. These reflexes are known respectivel) 
as the splenic reflex of contraction and dilatation. Normally the 
reflexes are of short duration, not in excess of two minutes. It has 
been determined empirically that the excitation of the reflex of 
contraction is effected by concussion of the second lumbar spine 
and the countersplenic reflex of dilatation by concussion of the 
eleventh dorsa! spine. A pleximeter is placed on either spinous 
process and then struck a series of moderately vigorous blows with 
a plexor. 

The attempts of Scalas® to elicit the splenic reflex in 9 children 
and 10 adults were practically negative. After percussion of the 
spine in 5 children there was a slight increase in mononuclears and 
transitional cells in the blood. But in no instance was a febrile 
attack elicited in malarial cases, nor did the parasites appear in the 
blood. 

Blood Destruction. Eppinger*? summarizes the theory of spleen 
function so far as it concerns blood destruction somewhat as follows: 
There is a double way open for the red blood cells after entering 
the splenic artery to gain entrance into the pulp structure. One 
way is through the pulp artery of the spleen sinus and the other wa) 
is directly into the pulp along unchannelled paths. Those which go 
the first way leave the spleen unchanged; those, however, which go 
the second and invade the tissue are probably ripe for degeneration 
to take place and, after more or less time in the pulp, are destroyed. 
Those of these, however, that find their way into the sinus perhaps 
later become destroyed by the macrophages. The pulp substance 
serves, therefore, as a place where the red blood cells are discarded 
and undergo destruction and phagocytosis by the macrophages. 

One normal function of the spleen, therefore, is the capacity for 
selection of which red blood cells are to undergo destruction and 
which are to continue in the circulation. They may be somehow 
injured by the contact with the spleen tissue and continue to suffer 
degeneration in their course through the liver.** 

Von Kolliker*® showed that the red blood cells undergo changes 
immediately on entering the parenchyma of the spleen. They 
become smaller, darker staining, and finally break up into small 
granules. He expressed the belief that this constituted physiologic 
pigment metamorphosis of the red blood cells. 

Virchow” showed that phagocytic cells containing red blood cells 
and pigment exist wherever there is extravasated blood, and also 
in chronic inflammations, in the lymph glands, the bone-marrow 
and after blood transfusion. Perls*' by a staining reaction defi- 
nitely proved the iron content of these cells. Metchnikoff® later 
definitely established the phagocytic power of these cells and called 
them macrophages, laden as they were with red blood cells. 
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These have been believed to be destructive of the red blood cells 
and capable of decomposing their hemoglobin.” “ 

The spleen loses its power to produce red blood at birth and the 
liver at about the fifth fetal month, but the spleen retains its power 
for a limited production of white cells throughout its life. This is 
shown by a relative increase in the white cells and hematin in the 
splenic veins over other veins in the body. 

The spleen also assumes the function of the destruction of worn- 
out red cells. This function depends upon: (1) An active cellular 
change, such as phagocytosis; and (2) a chemical change as by 
means of lysis, or by diminution of the resistance of the red blood 
cells to lytic influences. It seems that a cellular function of the 
spleen predominates in its blood-destroying mechanism. 

Some investigators hold that phagocytosis is of itself sufficient 
to account for blood destruction. The spleens of different species 
show that this function is subject to wide variation. The number 
of corpuscles ingested in the large spleens of the rat, dog and guinea- 
pig is so considerable that, a priori, one might suppose phagocytosis 
to be the means whereby in these creatures the destruction of 
erythrocytes is accomplished. But in the cat phagocytosis does 
not come in for consideration; in normal man, the monkey and the 
rabbit it cannot be held responsible for the disappearance of an) 
important amount of blood.” 

The erythrophages apparently attack only injured red blood 
cells, being particularly abundant after the intravenous injection 
of distilled water. They serve not alone the purpose of phagocytosis 
of red blood cells in the spleen but carry these cells to the liver and 
thereby subserve a function in the process of blood regeneration,” 
or, as Gerlach and Schaffer‘? called it, “endogenous blood produc- 
tion.” 

It does not seem likely that the normal spleen possesses or 
produces any hemolysin comparable to the hemolysin in vitro. 
After splenectomy the resistance of the red blood cells to hemolysis 
increases.‘8 Experimentally it reaches its height two months 
following splenectomy and maintains it for a varying time, even 
after one year. The erythrocytes of the splenic vein show a lower 
resistance than those of the splenic artery.°° This fact is con- 
spicuous in support of the hemolytic power of the spleen.®! * 

However, nowhere have hemolyzing cells or red blood cell shadows 
been found. This is evidence that hemolysis in the gross sense does 
not occur. Instead, another and unsuspected method of blood 
destruction has been found in the cat, rabbit and dog, namely, dis- 
integration of the cells by fragmentation without loss of hemoglobin 
while they are still circulating. Extracellular blood destruction 
produces in the spleen accumulations of microcytes and poikilocytes 
such as are met with in the circulating blood. The shape of these 
in the peripheral blood and spleen is to some extent peculiar to the 
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animal species. ‘This constant presence in the spleen of an accumu- 
lation of poikilocytes which are subdividing, and of microcytes, and 
the presence of these elements in the circulating blood indicate 
that the red cells disappear, in part at least, by fragmentation.” 

Ehrlich long ago found that the microcytes and poikilocytes of 
anemia result from fragmentation of the circulating cells while in 
the blood stream. He based his view on the fragmentation in 
vitro ef red cells under the action of various physical and chemical 
agents. Ehrlich named these true fragmentation forms “schizo- 
cytes.” Large numbers of the fragments accumulate in the spleen. 
Many, though, circulate for a greater or less time. In normal and 
plethoric animals the accumulation of schizocytes in the spleen is 
striking. 

That this organ has some important function in connection with 
such elements cannot be doubted, and the findings in plethoric 
animals suggest that the bone-marrow may share the function if 
blood destruction is great. When human beings are severely) 
burnt many red cells break into hemoglobin-containing fragments. 
These collect in the spleen so rapidly that within a few minutes 
practically all are removed from the blood. Not improbably the 
blood of normal and plethoric animals is kept free of fragments in 
much the same way. They are not taken so completely from the 
blood of anemic animals. Perhaps a change in the protoplasm, 
such as may be thought to accompany normal aging of the cell, is 
necessary for this. But even in anemia microcytes and_poikilo- 
cytes accumulate in the spleen to a noteworthy extent.” 

A constant rapid fragmentation of the effete red cells, one by 
one, while still circulating, and a prompt utilization of the products 
of destruction will readily account for the high general standard 
of cell resistance. Whether, indeed, as the red cells fragment, 
their resistance lessens, as determined by the ordinary tests, remains 
to be determined. The fragmentation does not involve a loss of 
hemoglobin, and, a priori, there is no reason why it should be 
accompanied by a decreased resistance to hemolysins or hypotonic 
fluids, the ordinary test agents. 

Frey™ reports experiments which show that the blood from the 
splenic vein contains fewer erythrocytes than the arterial blood 
or the blood from a vein in the ear. This difference becomes 
larger after the resistance of the red corpuscles has been reduced 
by a blood poison, such as during ether anesthesia. The difference 
grows less and less when the resistance of the red corpuscles is 
enhanced by substances such as phenylhydrazin. The hemoglobin 
percentage is alike in both splenic vein and ear vein blood in dogs. 
As there are fewer erythrocytes in the splenic vein, this finding in 
regard to the hemoglobin seems to suggest that free hemoglobin 
is present in the serum of the blood in the splenic vein, an obser- 
vation also made by Banti® and Furno,® but not confirmed by 
Krumbhaar and Musser.*? 
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Gilbert®® believes that a close relationship exists between the loss 
of splenic function and the appearance of nuclear particles in the 
blood. These occur in large numbers within a few hours after 
the removal of the normal spleen, and continue to be present after 
the blood has become in other respects normal. They occur inde- 
pendent of any primary blood disease. In no other conditions are 
thev found with such constancy and in such large numbers as after 
splenectomy. There is no definite numerical relationship between 
the nuclear particles and the presence of the true nucleated red 
cells or any other quantitative or qualitative changes in the periph- 
eral blood. They originate from otherwise normal nuclei and do 
not show in themselves a qualitative degenerative process. 

Benda®® described so-called “tingible”’ bodies in the spleen which 
he believed to be phagocytosed and degenerated leukocytes. That 
the leukocytes are destined to undergo changes in the spleen analo- 
gous to the erythrocytes is conceivable. 

The number of red blood cells per cu. mm. of blood is equivalent 
to the number of red blood cells produced minus the number 
destroyed. (Red blood cells in circulation = P—D.) This, 
Eppinger® calls “Blutmauserung.”’ The same would hold for the 
hemoglobin production and destruction. 

Relation of Spleen Function to Blood Destruction and Jaundice. 
The natural life of the erythrocytes has been estimated at from 
ten to fourteen days. This estimate has been made largely on 
the assumption that biliary pigments are derived entirely from 
the destruction of erythrocytes. Recent experiments throw con- 
siderable doubt on this view. It is therefore quite probable that 
the life of the red cell is much longer than has been estimated." 

Pugliese found a marked lessening of the amount of bile obtained 
through the biliary fistula following splenectomy, and concluded 
that the function of the spleen is to gather deteriorating red blood 
cells and transport them to the liver for destruction. Eppinger' 
believes that the amount of bile produced before and after splenec- 
tomy depends upon its original hemolytic functional activity. If 
the function is prominent in the spleen, the amount of bile pigment 
after splenectomy will be less. 

When hemoglobin is set free in the portal circulation, a larger 
amount is held by the liver and converted rapidly into bile pigment 
than is the case when it is set free in the general circulation. Under 
the former condition, overloading of the liver with bile pigment 
more readily occurs and jaundice is more apt to develop. This 
mechanical influence accounts for the lessened tendency after 
splenectomy to the jaundice which follows blood destruction due 
to hemolytic agents. Whether the spleen be an active factor in 
destroying the erythrocytes, or whether it plays merely a passive 
part as a place for the deposition of the disintegrating cells, there 
can be no question that in this organ, when it is present, a large 
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number of cells undergo their final disintegration after the action of 
hemolytic poisons. The hemoglobin there liberated passes by the 
portal system directly to the liver. When the spleen is removed 
this disintegration occurs in other organs, notably in the lymph 
nodes and bone-marrow, and the hemoglobin from these organs 
passes not into the portal but into the general circulation, from 
which it reaches the liver more gradually and in a more dilute form. 

Animals whose splenic blood supply has been diverted from the 
liver into the renal vein or inferior vena cava show a lessened ten- 
dency to jaundice similar to that exhibited by splenectomized 
animals receiving hemolytic serum. The lessened tendency to 
jaundice is, in part at least, due to a mechanical factor dependent 
on the course of the blood supply to the liver. 

In hemolytic jaundice there is excessive fragmentation and 
destruction of blood in the spleen-liver system because the cir- 
culating erythrocytes are usually fragile. There is, however, no 
bile in the urine, but bilirubin is found in the blood, urobilin in 
large amounts in the stools and the urine, and the bone-marrow 
shows signs of hyperfunctioning. This disease may in one member 
of the family cause merely enlargement of the spleen, without 
jaundice or much anemia; another may have the enlarged spleen, 
anemia and urobilinogenuria but no jaundice, and a third may have 
all of these. The enlargement of the spleen may be a work-hyper- 
trophy. The jaundice is no index of the gravity of the condition. 
The same symptoms characterize the type which develops without 
any known inherited tendency. The exacerbations may resemble 
gall-stone trouble, and the anemia may assume the pernicious type 
during the exacerbations; they are inclined to be more abrupt in 
the acquired than in the familial type.* 

In all these hemolytic groups the removal of the spleen has proved 
the means of curing most, if not all, of both subjective and objec- 
tive disturbances; only occasionally the red cells may still display 
a certain fragility. 

Hijmans van den Bergh applied the diazo reaction for a fairly 
exact determination of bilirubin in the blood serum (it is not present 
in the corpuscles). Among other important results he found that 
bilirubin reacts in different ways, according to whether its increase 
is due only to a mechanical obstruction or to other causes. ‘The 
bilirubin of the mechanical icterus reacts with the diazo reagent in 
the uncoagulated serum (direct reaction), is largely adsorbed by 
the coagulated proteins and is oxidized and excreted more readily 
than bilirubin of the other group. The second group gives the 
reaction only when the serum proteins have been coagulated by 
alcohol (indirect reaction). This he calls “dynamic icterus.’’® 
The question of dissociation between the elimination of bile pig- 
ments (bilirubin and urobilin) and of bile salts is of the greatest 
importance. Both are found in the urine in cases of mechanical 
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obstruction to the outflow of bile. In hemolytic icterus only bile 
pigment is present (urobilin). In a third—the greatest—group of 
cases attributed to hepatic insufficiency both bile pigments and 
bile salts can be present in the urine.7° 

Jaundice in the newborn cannot be attributed to mechanical 
stasis, for it gives the indirect reaction. The formation of bilirubin 
in the spleen in pernicious anemia and in some intoxications has 
been proved directly by comparison of the amount of bilirubin in 
the vessels. ‘The question whether bilirubin can form outside the 
liver (also in extravasates) is definitely settled in the affirmative.” 

Role in Iron Metabolism. In 1834 Johann Miller” first showed 
the existence of iron-containing pigment in the spleen, which von 
Kélliker” and Ecker,” in 1847, showed to be present in the pigmented 
cells. 

The spleen is one of the richest iron-containing organs and is a 
storehouse for the iron which is liberated from the decomposition 
of the blood tissues. The liver, on the contrary, is the storehouse 
of the iron ingested, but may partake of the splenic function.” 
Tedeschi” found that after splenectomy the liver and bone-marrow 
become richer in iron and give histological evidence of the increased 
iron content. 

The iron output following experimental splenectomy or roentgen 
ray of the spleen is much greater than normal. It must therefore 
be considered that the spleen contains nascent iron, controlling both 
the exogenous and endogenous iron, since the increased output 
maintains both in hunger and on meat diet. The increase of 
output is still found eleven months after the operation.77 

Experimental plethora can be produced by injecting defibrinated 
blood in splenectomized animals. The blood picture returns to nor- 
mal the same as in normal controls. The anemia following poisons 
is recovered from also the same as in the normal. If the diet is iron- 
free following splenectomy anemia develops more promptly than on 
the normal diet; while on iron-rich diet the red blood cells increase.7° 
Feeding iron in normal animals increases the iron of the spleen 
macrophages and of the liver Kupffer cells as well as of the kidney 
cells. Following splenectomy the preponderance of iron is in the 
liver cells and also in the epidermis.” 

Chevalier proposed the following theory of the function of the 
spleen in relation to iron metabolism. He believes that the source 
or origin of the iron conditions its distribution in the body and its 
output. He thus speaks of an excretory tissue and an assimilative 
tissue. ‘The skin, liver and kidney epithelium he places in the first 
class as excretory tissues; the macrophages or Kupffer cells of the 
spleen and liver and the endothelial cells of the skin and interstitial 
perivascular cells belong to the assimilative group. These he names 
siderocytes.*®° 

On this basis the spleen has the function to: (1) Serve as a 
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storehouse for siderocytes and (2) to stimulate the activity of sidero- 
cytes in other organs of the body. It thus serves as a controlling 
organ for the entire siderocyte system. If the spleen fails in the 
latter function the iron-storing property of these cells is also lost. 
The spleen removed, the siderocytes partly take on its function, 
at the same time storing iron for the economy of the organism. If 
the siderocyte system fails, as it often does after splenectomy, the 
iron output is increased in the excretory cells. 

Blood destruction due to a single injury, as by sodium oleate 
acting through a short period of time, or by toluylenediamin or 
hemolytic immune serum, as well as the continuous blood destruc- 
tion of essentially a chronic experimental anemia, caused by infect- 
ing the dog with Trypanosoma equiperdum is not characterized 
in the absence of hemoglobinuria by an increased elimination of 
iron in the urine or the feces. This evidence of the power of the 
body to conserve the iron resulting from erythrocytic disintegration 
is further emphasized by the increased storage of iron in the liver 
and spleen. 

In view of this definite evidence of the power of the animal body 
to conserve iron, it is obvious that in the hemolytic anemias in 
man characterized by excessive elimination of iron in the feces some 
other factor than mere blood destruction is operative. Theoreti- 
ally, it may be assumed that it is a disturbance of the mechanism 
concerned in the retention or conservation of iron. 

Regulating Influence on Blood-producing Organs. Krumbhaar, 
Musser and Pearce® believe that the spleen has a stimulating influ- 
ence on the blood-forming organs, since anemia due to bleeding or 
hemolytic poisons recovers with much greater difficulty and slowness 
in the splenectomized than in normal dogs. Eppinger concurs in 
this belief. 

The lipoids and cholesterin in the blood increase with hemolytic 
anemia as after toluylendiamin and the blood regenerates quicker, 
possibly because of the presence in the circulation of the material 
for regeneration by the bone-marrow. The iron, besides, may 
also stimulate the bone-marrow. This occurs also after injection 
of erythrocyte lipoids, but not after posthemorrhagic anemia. ‘The 
spleen possesses these iron-containing lipoids and nucleoproteins, 
and its function as a stimulant of the bone-marrow may depend 
upon these. The administration of spleen subcutaneously and 
intraperitoneally produces an increase in the red blood cell count, 
perhaps by an organic stimulus to the bone-marrow. 

Gilbert® found a tremendous bone-marrow stimulation imme- 
diately after splenectomy in two patients, as evidenced by the 
marked leukocytosis, the increased nuclear red forms and increase 
in the large mononuclear and transitional groups. One year later 
the differential count was very much the same, except for the 
increase in the lymphocytes and the marked increase in the number 
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of nucleated red cells. It would seem that the spleen has a very 
definite relation to bone-marrow cell production and to the matur- 
ing of the red cells, especially in the destructive metabolism of their 
nucleus. After a definite remission in these two patients there was 
much greater evidence of hemolysis than before. The bone-marrow 
in both cases showed marked activity, the principal change being 
the large number of normoblasts and of all stages in the formation 
of nuclear particles. 

Brinchman’s* experimental work also shows that in some indirect 
way the spleen exerts a regulating influence on the blood-producing 
organs, steadying the factors which direct the normal production 
and destruction. 

Freytag and Eppinger® have shown an increase of the red blood 
cells following splenectomy and concluded from that fact that the 
spleen has a regulating function on the bone-marrow, inhibiting its 
production of red blood cells. Frank* believes that it is a hormone 
produced by the spleen that stimulates the bone-marrow. 

Stradomsky*’ seems to have demonstrated that the spleen has a 
two-fold hormone action on the bone-marrow, an inhibiting action 
on the production of red corpuscles in the bone-marrow, and at 
the same time a stimulating action to increased destruction of these 
cells. Normally these two influences balance each other, but 
when the spleen hormone is abnormal or lacking the bone-marrow 
produces unlimited quantities of red cells; but their quality deteri- 
orates. They die off more readily, and this increased erythrocytosis 
sets up an automatic vicious circle. Among the facts on which 
these assumptions are based are the increased numbers of red 
corpuscles found in the blood stream after splenectomy, the number 
rising in the course of one, four to six weeks after the removal of 
the spleen, while almost at once afterward the red corpuscles present 
Howell-Jolly bodies, showing that these erythrocytes are young 
immature forms.** °° 

These findings indicate that the bone-marrow is functioning to 
excess after having been released from the controlling influence of 
the spleen hormone. After splenectomy, administration of spleen 
extract is liable to give results confirming this role of the spleen 
as a regulator of blood production. Another argument in favor of 
this assumption is the atrophy of the follicles in the spleen to which 
Hutchinson and others have called attention in cases of polycy- 
themia. It might be objected that polycythemia would follow in 
every case of disease of the spleen, but the diversity of pathologic 
conditions in the spleen may leave some parts of the organ intact, 
at least enough to produce sufficient of the hormone to prevent 
excessive production of red blood cells. There is also a possibility 
that the bone-marrow may not respond in every case in the same 
way. 

The reason for the inconstant results as to the increase of red 
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blood cells following splenectomy is explained by Eppinger® by the 
original condition of the spleen. If it be rich in blood before 
removal the effect on the erythrocytic blood picture would be 
different than if the red pulp be deficient in red blood cells. 

Following removal of a ruptured normal spleen, Hall® found a 
considerable increase in the total leukocyte count which persisted 
with much irregularity for over three months. In the early period 
all types of leukocytes were increased in nearly the same proportion, 
This period represents the effect of removal of the spleen on the 
organs of blood formation and destruction. In the second perted 
both total and differential counts showed such marked variation as 
to render averages valueless, but the total count was usually high. 
This period, lasting about two months, was one of adjustment of 
the organism to the new conditions while other tissues were possibly 
taking over the functions of the absent organ. In the final period 
a comparative equilibrium was reached, with a moderate increase 
in the total count, due entirely to lymphocytes and endothelial 
.cells, while the granular leukocytes showed strictly normal figures. 

The immediate increase of all cells after operation suggests the 
removal of some factor that either restricts production of white 
cells or destroys those that have passed their usefulness. In the 
Arneth index we have for the neutrophils a means of estimating 
which factor is mainly concerned. In the first period in this case 
the index was very slightly increased. As the neutrophils were 
present in more than double normal numbers it seems probable 
that the increase was not entirely due to lessened destruction. 
Moreover, the coincidence of a rise of the index with the first sharp 
drop of the neutrophils at the beginning of the second period, the 
fact that during this period high points in the neutrophil curve 
tended to coincide with high points of the index, and that the index 
remained high with a normal number of neutrophils in the final 
period, all suggest that the variations in the cell count are due at 

least in part to variations in the number of cells produced rather 
than to changes in the rate of destruction. This point of view would 
result in the conception of the normal spleen as exercising a restric- 
tive action on the production of the leukocytes. 
It has been proved experimentally on normal animals that the 
spleen and the lymph nodes are the most sensitive organs in the 
body to the action of radium and roentgen rays. A few hours 
after the radiation of a normal animal there is noticed destruction 
of the cells of the lymphoid tissue and the spleen. 

Cases of myeloid leukemia given a brief and mild course of 
roentgen-ray treatment of the spleen have shown the blood count 
to return practically to normal. This suggests that the spleen 
may have a special function in some circumstances, manifested by 
an inhibiting and impairing of the functioning of the bone-marrow. 
This special function seems to be set in action by the influence of 
certain morbid processes in the spleen itself.” 
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Function Concerned with Digestion. ‘The exact role of the spleen 
in digestion is not known. The theories proposed are that: 

The spleen gives to the blood stream during digestion a sub- 
stance which activates or leads to the further elaboration of the 
gastric enzymes, especially pepsin. 

The spleen is a storehouse for the temporary reception of the 
products of protein digestion, much as the liver is for glycogen. 

The spleen is merely a diverticulum of the portal system to 
receive the excess blood rushed to the splanchnic area during the 
digestive period and to act as an abdominal heart for supplying 
this blood to the stomach and other abdominal organs as needed. 

The idea that the spleen must be of some significance in this 
regard has been prompted by the gland’s intimate anatomic con- 
nections with the portal system; its blood supply from the celiac 
axis; its marked congestion and swelling observed during the 
digestive period, with a gradual resumption of its normal size after 
several hours; its proportionately excessive atrophy during starva- 
tion and inanition; and by references by many experimental investi- 
gators, as well as many ¢ Jinicians, to a state of hunger and voracious 
appetite after sple nectomy. 

The pepsinogenic function of the spleen has, indeed, often been 
mentioned as a possibility of physiologic importance. ‘Tarulli and 
Pascucci™ carried out a set of experiments on dogs in which they 
determined the digestive activity of the gastric juice before and 
after splenectomy. They concluded that during gastric digestion 
the spleen elaborates a pepsinogenic substance which i is carried to 
the gastric glands through the blood stream and induces an increased 
amount of pepsin secretion. Gallenga® found increase in activity 
of the pepsin of the gastric filtrate from a splenectomized patient 
in artificial digestion by the addition of an extract of lambs’ spleen, 
and concluded that this action of the spleen must depend on a 
pepsogenic internal secretion. 

Trampedach® arrived at the conclusion that extirpation of the 
spleen has no diminishing influence on the digestive power of the 
stomach. 

Recently, Inlow*’ studied the gastric secretion of animals under 
carefully controlled conditions before and after splenectomy, and 
concluded that a definite pepsinogenic function of the spleen has 
not been demonstrated and that the relation of the spleen to gastric 
secretion is probably merely vascular, the diminution in the amount 
of the juice secreted after splenectomy being attributable to 
decreased gastric blood supply from injury to the gastrosplenic 
circulation. 

Cholesterinogenic Function. Eppinger®? and Denis!“° each 
found that there occurs an increase in the total fats and cholesterin 
in the blood after splenectomy. 

Abelous and Soula,'" during research on the action of the spleen, 
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have made the new observation that the injection of dilute hydro- 
chloric acid into the duodenum produces increase of cholesterin 
in the arterial blood. This does not take place in splenectomized 
animals. From this they concluded that the spleen possesses a 
cholesterinogenic function and that the liver possesses this function 
only to the very slightest extent. 

Internal Secretion. It has repeatedly been alleged that the spleen 
is an endocrine organ with the function of influencing, in an obscure 
manner, some portion of the digestive apparatus by way of the 
blood stream or of activating one or more of the digestive enzymes 
by an internal secretion. 

The hypothesis that the spleen produces an internal secretion is 
supported by: (1) The changes in the erythrocytes after splenec- 
tomy; (2) the modification of the blood picture in hyperplasia of 
the spleen, ameliorated in the same cases at least by splenectomy; 
and (3) the specific effects on the red blood corpuscles of injection 
of splenic extract. The chief function of the spleen is the removal 
from the circulation of the disintegrated erythrocytes; the splenic 
cells elaborate this material, producing from either the stroma or 
pigment portion an internal secretion. This internal secretion 
reduces the resistance of all the red blood corpuscles, the effect 
amounting to actual destruction of the older cells; and, finally, 
this internal secretion, possibly after modification by the liver, 
stimulates the erythrogenic function of the bone-marrow and is 
used up in the manufacture of new corpuscles.'” 

The presence of a spleen hormone to explain the lymphocytosis 
and the hypertrophy of the lymph glands following splenectomy 
was also proposed.'® Krumbhaar™ and his associates believe that 
a specific hormone of the spleen is activated by passage through the 
liver. Their experiments showed that the anemia which develops 
after splenectomy is more marked in animals on essentially a cooked, 
mixed diet than on a diet of raw meat. This suggests the possibility 
that heat alters the substance which, in the absence of the spleen, 
the body cannot utilize. 

Reasoning hypothetically, Mayo! surmises that the spleen does 
not possess an internal secretion of importance, not only because 
removal of the normal organ does not disturb the body metabolism, 
but also because of its extremely limited sympathetic nerve supply. 
It is to be noted that the organs of primary internal secretion usually 
act through the sympathetic nervous system. The adrenals and 
the pituitary are so closely connected with the chromophil system 
that their union amounts almost to a single organ, half sympathetic 
and half secretory. Other organs, like the thyroid, gonads, pancreas, 
ete., which have internal secretion acting to a large extent through 
the blood stream, had at one time or still possess an external secre- 
tion as well as an internal.'® The spleen does not properly fall into 
either of these categories. 
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On hypothetical grounds also it seems probable that the spleen 
develops certain enzymes which are important to its function, but 
it is equally evident that the function of the spleen is shared by 
other lymphoid and adenoid structures in the body, and that on the 
removal of the organ the function is continued by these collaborating 
structures.!°7 

Kaznelson!® has shown recently that the spleen possesses a throm- 
bolytie function. 

Although other investigators have shown that an enzyme or 
enzymes exist in the spleen capable of hydrolyzing peptone and 
also fibrin, Morse’ found that the proteins of the spleen itself auto- 
lyze only in neutral or acid, not in alkaline solution. He suggests, 
therefore, that it is probable that the a-protease of Hedin is not an 
autolytic enzyme of the spleen but rather a heterolytic one resident 
in the white blood cells. 

Detoxicating Function. The spleen is derived from mesoblastic 
tissue and is probably concerned largely with filtration of certain 
substances from the blood and the product of its activities is deliv- 
ered to the liver through the splenic vein, suggesting at once what 
clinical experience has shown, a detoxicating function of the spleen. 

Bacterial cultures were made of human spleens removed for 
surgical purposes. These usually remained sterile. In some 
instances the group of organisms found represented parasitic but 
nonpathogenic flora of the human body."'® 

Ozaki!" found that the accumulation of bacteria in the spleen, such 
as occurs in experimental bacteremia, is principally dependent on 
the vital activity of the cells, and the mechanical filtration of 
bacteria by the spleen is not an important factor in their detention. 
He found that the spleen acts as a close filter for foreign erythro- 
cytes, allowing very few to pass in dogs. 

In typhoid fever the spleen becomes enlarged as a result of its 
straining function. The accumulated bacteria which have been 
strained out of the blood are sent to the liver for destruction. A 
failure in elimination of the bacteria from the spleen to the liver 
may result in multiple or single abscesses containing pure culture 
of typhoid bacillus." 

Enlargements of the spleen from chronic sepsis are not uncommon 
and may act as secondary distributing centers of infections."* 
Focal infections in various parts of the body may act as the primary 
source of the bacterial invasion. Septic endocarditis is a notable 
example.'"4 

While tuberculosis of the spleen is considered by somé observers 
as never primary, this condition has occasionally constituted the 
only known focus in the body." 

Spirochetal hibernation in the spleen is not unusual, and failure 
to eradicate the disease by arsphenamin and prolonged meresrial 
treatment may result in a syphilitic spleen which permits pot enlly 
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luetic reinfection of the body but also causes a high grade of chronic 
anemia." 

It is probable that some form of chemotaxis attracts to the spleen 
all of these various agents. 

The characteristic change following splenectomy, as Ehrlich has 
shown, is an increase of eosinophil cells the second year after 
removal. 

The decrease of eosinophils in the peripheral circulation following 
starvation and the indications of a very close relationship between 
eosinophils and intestinal secretion suggest that the eosinophils 
may convey a hormone which is important for proper cellular 
activity in the intestine.’ Their relation to anaphylaxis suggests 
that they are, in some measure, a reaction of the organism against 
the penetration of foreign proteins.’ Eosinophils possess impor- 
tant phagocytic properties both for bacteria and cells and are well 
adapted to the absorption of toxic products and may play an 
important role in the maintenance of immunity.!!9 !2° 

Giffin® ” 5 reported a case of persistent eosinophilia with hyperleu- 
kocytosis and splenomegaly in which the spleen was finally removed. 
Examination of the organs four and a half years later showed eosino- 
philic polynuclears and myelocytes abundant in the bone-marrow 
and the abdominal lymph glands. In this case the permanent 
increase of the leukocytes following splenectomy for a period of 
four and a half years considered in connection with the occurrence 
of more or less constant eosinophilia after splenectomy for various 
other conditions may be indicative of some special function of the 
spleen with respect to eosinophilic cells or with respect to the toxins 
which eosinophilic cells are capable of absorbing. 

The results recorded by Hektoen™ show that splenectomy may 
diminish the output of antibodies, especially when done about 
the same time as antigen is injected. Antibodies appear earlier 
in the spleen than in the blood; antigen is fixed by the spleen and 
in the presence of antigenic substances cultures of splenic tissue 
outside the body may produce antibodies. The results of several 
experiments indicate, however, that after antibody production is 
well under way splenectomy has little or no effect on the course of 
the antibodies in the blood. The antibody content of the blood is 
not diminished markedly by splenectomy or roentgenization at or 
near the height of the curve. The nature of this so-called resistance 
remains obscure. 

Effects of Splenectomy and Compensation for Spleen Function. We 
know that the removal of the normal spleen rendered necessary by 
traumatism, etc., introduces no serious bodily change. 

The absence of the spieen has no influence on either the adult 
or the growing organism, and seems to be without influence on 
the mother or child if removed during pregnancy.’ This holds 
for animals and for man. Henn’ showed that the spleen is not 
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essential to the life of young rats, rabbits, kittens and puppies and 
that splenectomy has a negligible influence on their growth. 

There seems to be no change in the general metabolic processes 
following removal of the spleen.!*7 This holds for well-fed and 
poorly nourished animals, for the basal metabolism, carbon dioxide 
and sugar metabolism.'’* The spleen diminishes in size like the rest 
of the body with hunger.’ 

The fact, however, that the spleen can be extirpated without 
causing death or even considerable detriment to the animal organ- 
ism does not militate against the conclusion that it is an organ of 
prime importance for the organism. Other organs (hemolymph 
nodes, bone-marrow and adenoid tissues in general) may assume 
part of the role of the spleen when this is absent, but only the 
severity of the blood-destroying agent and the individual resist- 
ance can determine whether the body can stand the strain when 
deprived of the spleen. Cases of death from removal of the malarial 
spleen indicate this strongly.° 

After splenectomy the lymph glands of the greater curvature of 
the stomach and the omentum hypertrophy and become distinctly 
red, and new ones develop in the neighborhood of the extirpated 
spleen."! Hyperplasia of the lymphatics also gradually develops 
first in the vicinity of the portal vessels and then inside the liver 
lobes. This hyperplasia is evidently a compensating process in 
the lymphatic elements in the depths of the liver; it explains the 
increase in size of the liver which follows removal of the spleen.' 

Schmidt" found iron-containing cells in the liver similar to the 
Kupffer cells, reminding him of spleen follicles. In these he found 
deteriorating red cells which he assumed developed to take on 
splenic function. The increase of Kupffer cells in the liver and 
changes in lymph glands and bone-marrow indicate a compen- 
satory function on the part of these tissues in supplying a missing 
factor in blood formation and destruction." 

According to Freytag,® spleen function is fully compensated for 
within five or six weeks. 

Physical Diagnosis of the Spleen. Talpation gives the only definite 
information as to the size of the spleen; if it cannot be felt, percus- 
sion is a poor and misleading substitute. We are as yet unable to 
study the earlier manifestations of associated diseases in relation 
to the size of the spleen, and its lesions are gross before we can be 
certain that it is concerned in the production of the symptoms from 
which the patient suffers. 

To estimate more accurately the size of the spleen, Chauf*ard 
draws a line from the middle of the axilla to the trochanter region, 
the arm held above the head. ‘This line serves as the base from 
which the ovoid spleen is palpated and percussed, and the outline 
marked also on the skin. A line is then drawn from the base 
line axially to the farther limit forward of the spleen. This axial 
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line is bisected in the center by a line perpendicular to it. We 
thus have two lines that can be measured and compared from case 
to case, giving thus the approximate size of the spleen. 
Radiographic examination of the spleen has been of comparatively 
little assistance in the diagnosis of its function. By means of the 
roentgen ray the outlines of the spleen may be fairly well deter- 
mined. The examination is made, moving the patient from side 
to side so as to change the position of the adjacent hollow organs. 
The left costophrenic sinus indicates the position of the upper 
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pole and external surface of the spleen. Gas in the stomach or air 
introduced by tube may help in outlining the lower surface and 
right boundary of the spleen. In children who are easily moved 
about the outlines are more clearly defined. In pathologic spleens 
manifesting large tumors this method of examination, as_ well 
as insufflation of the colon with air, is necessary for differential 
diagnosis. 157 

Puncture of the spleen is attended with danger and is not prac- 
tised clinically for diagnosis except in cases of suspected abscess. 
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Here the danger of infection is great and its use as a diagnostic 
method has been strongly opposed even in localized infections.'** 


Causes of Enlargement of the Spleen.'*’ 


I. In children. 
(a) Disturbances of metabolism, rickets, amyloid disease. 
(b) Chronic intestinal affections. 
(c) Large but ill-defined group of intestinal disorders, 
particularly in the tropics. 
(d) The pseudoleukemia infantum. 
In the infections. 
(a) Syphilis. 
(b) Malaria. 
(c) Nala-azar and other forms of tropical splenomegaly. 
(d) Hodgkin’s disease. 
(e) Tuberculosis. 
In primary disorders of the blood-forming organs. 
(a) Leukemia. 
(b) Pernicious anemia. 
(c) Chlorosis. 
(d) Hemachromatosis. 
(e) Polyeythemic splenomegaly. 
In cirrhosis of the liver. 
(a) Syphilitic. 
(b) Alcoholic. 
(c) Hypertrophic of Hanot. 
Hereditary and family forms of splenomegaly. 
(a) Congenital acholuric icterus. 
(b) Constitutional disturbances, dwarfing, etc. 
Newgrowths and parasites. 
(a) Sarcoma. 
(b) Primitive endothelioma of Gaucher. 
(Cc) Echinococcus. 
(d) Schistosoma of Japan. 
. Splenomegaly not correlated with any of the above or with 
any known cause. 
(a) Banti’s disease with its three stages: 
1. Simple enlargement. 
2. Splenomegaly with anemia. 
3. Splenomegaly with anemia, jaundice and 
ascites. 
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AUTOLYSATE-PRECIPITIN REACTION IN TYPHOID FEVER. 
(A PRELIMINARY REPORT.) 
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(From the Division of Laboratories, Pennsylvania Department of Health 


THE obvious necessity for improvement in the laboratory methods 
of diagnosis of typhoid infection and the failure of bacteriologic and 
direct immunologic research studies to accomplish it, has led us to 
seek a solution of the problem by an entirely new route. Research 
in typhoid determination has dealt almost entirely with attempts to 
discover more sensitive culture media for the differentiation of the 
nonlactose fermenting group as a first step in the diagnosis. Endo, 
Conradi-Drigalski, Teague’s, malachite green, brilliant green and 
litmus media have been used and advocated by the various work- 
ers. All have shown results of about equal efficiency in the hands 
of their respective advocates. None has shown any appreciable 
advantage over the others, nor any advance in accuracy of differ- 
ential diagnosis. 

The reason for the failures to determine the typhoid bacillus in 
the excretions of typhoid cases and carriers by these methods, we 
believe to be twofold: (1) They depend upon bacterial action on 
lactose. This presupposes a goodly number of culturally typical 
typhoid bacilli in the stools and urine, a condition which probably 
rarely exists; (2) it is bevond reasonable doubt that many of the 

* The authors wish to express their indebtedness to the Philadelphia General 
Hospital for the privilege of their wards, to the H. K. Mulford Company for a supply 
of antityphoid serum which made possible continued experimentation and to Miss 


Nora Heffernan, Research Technician in the State Laboratories, for technical aid 
in this research. 
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typhoid bacilli infesting the small intestine of the typhoid case are 
autolyzed during their passage through the intestinal tract, and, 
therefore, are not culturally demonstrable. Bacteriologic technic, 
under the most favorable conditions, will average about 25 per cent 
of positive senagers upon known typhoid excretions. The typhoid 
organism, even of the preéminently stable strains, such as Rawling’s 
or Stewart’s, so commonly used in the laboratories because of 
stability for agglutination tests, have been known to undergo 
mutation, to acquire the ability to ferment lactose. This has 
occurred several times in this laboratory, and has been verbally 
corroborated by other bacteriologists; the colonies showing marked 
fermentation having been identified as pure typhoid by other 
methods of determination. How much more likely, then, that this 
change in cultural characteristics should occur in the average 
unstable strain from the typhoid case. An examination by such 
method, therefore, fails in its first step. 

It should be easily perceptible from the foregoing that one of 
three methods of attack must be adopted for improvement in 
typhoid determination. 

To determine the typhoid bacillus by the other differential 
methods applied to all organisms present in the original culture 
of the excretions, regardless of their action upon lactose. 

To employ a method of treatment to the excretions which will 
bring about a reclamation of the typhoid bacillus to cultural type 
before the application of the differential cultural methods. 

To determine the presence of an autolysate of the typhoid 
bacilli in the excretions. 

The first method is one appropriate to the more purely research 
laboratory. The second has shown some promise In this laboratory, 
in the use of the “ living-culture tube’ devised by Laird, the detailed 
description of which cannot be given in this article. This publica- 
tion will deal entirely with the preliminary work upon the third 
method, the autolysate-precipitin reaction in typhoid stools and 
urine. 

The autolysate-precipitin reaction should not be confused with 
the precipitin reaction heretofore employed in the diagnosis of 
typhoid.'| Our reaction is dependent upon the determination of 
the existence of the autolysed typhoid bacilli in the excretions of 
me patient by means of a known specific typhoid rabbit's serum, 

1 direct contrast to the older method which depended upon a 
asadialie reaction in the serum of the suspected patient by means 
of a known typhoid solution. 

The technic of the autolysate-precipitin reaction was in part 
suggested by the promising work of Robinson and Meader upon 
the precipitin reaction in the diagnosis of gonorrhea.’ 

1 Hiss and Zinsser. Text Book of Bacteriology, p. 424. Norris: Jour. Infect 


Dis., 1904, 1, 3 
2 Robinson and Meader: Jour. Urol., 1920, 3, 772 
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Before entering into the actual procedure of our experiments the 
technic of preparing the serum and specimens will be described. 

PREPARATION OF Rapsit’s Serum (PREcIPITIN). Method 1. A 
suspension of typhoid bacilli is made, in N/OO0 NaCl, of two billion 
organisms per cubic centimeter and placed in the incubator for 
four days. It is then centrifuged and the clear supernatant solu- 
tion used and kept at room temperature. One cubic centimeter is 
injected intravenously into rabbits at intervals of five to seven 
days for five injections; the rabbits are bled on the fifth day after 
the last injection. 

The agglutination titer should be at least 1: 1000 and the serum 
should show a definite precipitate with the original autolysate. 

Method 2. One-hundredth of a twenty-four-hour agar slant of 
typhoid bacilli suspended in 1 ce of N/OO0 NaCl and killed at 60 
for one hour is injected subcutaneously every seven days for five 
injections. The rabbits are bled on the fifth day after the last 
administration. The agglutination titer and the specific precipita- 
tion should be the same as No. 1. 

Method 3. Injections of killed typhoid bacilli are given, first 
subcutaneously and then intravenously every day for nine days, 
according to the following table: 


Ist day 500 million killed bacilli subcutaneously 

1000 

im “ 1000 

5th “ 500 intravenously 
6th “ 1000 “ 

1000 


Sth “ 1000 

{ 1000 | 

) 1500 
or 
2000 


9th > depending upon the condition of the 


animal 


Allow animals to rest seven days, then make a test bleeding for 
agglutination titer and autolysate-precipitin reaction. Final bleed- 
ing is made upon the ninth day if tests are satisfactory. 

All three methods have shown equally good results in the auto- 
lvsate-precipitin reaction, but method 3 showed the highest agglu- 
tination titer, 1 : 6400. 

PREPARATION OF THE INFECTED STOOL. ‘Two grams of the stool 
from the typhoid patient are emulsified in 20 ce of physiologic salt 
solution (N/O0 NaCl)* until a uniform suspension is obtained. A 
loopful of the suspension is placed upon a hanging-drop slide and 
examined for suspicious organisms. If any are present a portion 
is plated upon endo medium and incubated for eighteen to twenty- 
four hours. Suspicious colonies upon the plate are examined in 


* Twenty cc of N/OO NaCl are used for the suspension because smaller amounts 
due to absorption during filtration, yield an insufficient amount for the tes 
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the hanging-drop and transplanted to litmus milk and plain agar 
and incubated for twenty-four hours. Suspension is made from 
any growth upon the agar slants and the presence of the Bacillus 
typhosus verified by hanging-drop and specific agglutination. 

While these routine examinations are being conducted the bulk 
of the original suspension is allowed to stand at room temperature 
until the insoluble matter has settled to the bottom of the tube, or, 
if the examinations have shown living organisms suggestive of 
Bacillus typhosus the suspension is placed in the incubator for 
twelve hours in order to insure sufficient autolysis. The super- 
natant liquid is then decanted and centrifuged for thirty minutes 
at 3000 r.p.m. The supernatant portion is again transferred to 
another tube and 0.5 gm. of Kieselguhr (diatomaceous earth) is 
added, agitated and filtered through filtering paper. 

It was found that the above method yields a clear filtrate most 
suitable for our tests. 

PREPARATION OF INFECTED URINE. Before clarification for the 
tests the urine must be examined qualitatively for albumin, as it 
has been found that albumin causes precipitation with specific serum 
which might be falsely interpreted as a positive reaction. The 
other abnormal constituents of the urine do not influence the 
precipitin reaction. If albumin is present it is eliminated by 
adding dilute acetic acid, boiling until the albumin is precipitated 
and filtering. The resultant acidity interferes in no way with the 
precipitin test, but it may be neutralized to litmus with dilute 
sodium hydroxid solution. Moreover, we are led to believe that 
specimens infected with the Bacillus typhosus have a high degree of 
acidity which increases with the progressive autolysis. The deter- 
mination of the actual hydrogen-ion concentration of these speci- 
mens has not been performed, but will be taken up in a later 
publication. 

The specimen, free from albumin, is centrifuged for fifteen 
minutes or longer at 2000 r.p.m. to produce a clear supernatant 
fluid, to which Kieselguhr is added and filtered. Absolute clarity 
of the specimen is imperative, otherwise any sediment or cloudi- 
ness might be misconstrued as a positive reaction. 

The controls for our experiments have been normal feces and 
urines treated under the same conditions as the infected specimens, 
together with direct controls of the latter to which no serum has 
been added and the unmixed serum. 

Before performing the autolysate-precipitin test upon actual 
cases of typhoid, normal urines and stools were infected with 
Bacillus typhosus. (For this purpose a two-billion per cc suspen- 
sion of Bacillus tvphosus, Rawling’s strain, was used.) The infected 
specimen was incubated for varying periods, six hours, twenty-four 
hours, four and seven days. Although we received positive reac- 
tions at the expiration of the incubation periods in all cases, it was 
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found that with increased autolysis there was increased precipitum. 
It was also found that the autolysate-precipitin reaction was con- 
sistently positive only with the specific serum: Other reagents 
used were mercuric potassium iodid, ammonium sulphate, ethy! 
alcohol and heat, but the varying degrees of accuracy eliminated 
them as possible precipitins. 

It was observed, microscopically and culturally, that the Bacillus 
typhosus was appreciably lessened and the characteristics greatly 
altered after a long period of incubation, it being impossible to 
isolate the organism after four to six days. On the other hand, the 
autolysate-precipitin reaction became more marked. 

TECHNIC OF AUTOLYSATE-PRECIPITIN REACTION. Specimens of 
the stools and urine were collected daily from the cases under our 
observation and prepared and examined as described under the 
separate headings. 

The precipitin rack is set up, using three tubes for each patient. 
In the first and second rows place 1 ce of typhoid serum in each 
tube. To the first row add 1 ce of the specimen to be tested and 
slightly agitate. ‘To the second row 1 cc of normal urine or extract 
of feces is added and the tubes agitated. In the third row 2 ec of 
the corresponding test specimen is placed and agitated. The tubes 
are allowed to stand at room temperature for one hour and then 
placed in the ice-box over night. In the morning the rack is again 
placed at room temperature for several hours. 

At the expiration of four or five hours it will be noted that the 
solutions in the first row of tubes have become turbid or show 
appreciable precipitation in the positive cases. The second and 
third rows (controls) should be clear or contain a very small amount 
of precipitate due to deterioration, the supernatant solution remain- 
ing clear in contrast to the turbidity of the positive tests. Of 
course the specific serum control should accompany each set of 
tests and should remain clear. 

Having observed satisfactory autolysate-precipitin reactions upon 
one hundred and fifty-two specimens of stool and urine from typhoid 
cases and convalescents, we deemed it advisable to perform the test 
upon autolysates of other pathogenic organisms occurring within 
the intestinal tract. For this purpose we used twenty-four-hour 
cultures of the following organisms: Bacillus morgani, Bacillus 
shige, Bacillus para coli and five strains of the Bacillus dysenterie- 
flexner (V, W, X, Y and Z),! together with Bacillus typhosus, 
Bacillus paratyphosus A and Bacillus paratyphosus B. 

1 Classification of the Dysentery-Flexner bacillus 

V Oxford Flexner—Standard Laboratory—Old Flexner 
W Cable, British Front, 1914 (new variety 
X Hughes, Carrier, University War Hospital, Southampton 
variety 
Original Hiss-Russell strain 


\ 
Z Whittington, Carrier, University War Hospital, Southampton 
variety 


— 
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Suspensions of the cultures were made in N/OO NaCl and diluted 
to contain approximately two billion organisms per ec. They 
were placed in the incubator for six, twelve and seventy-two hours 
and then centrifuged to obtain clear autolysates. 

The reactions gave very encouraging results with the specific 
typhoid serum. The members of the typhoid group (Bacillus 
typhosus, Bacillus paratyphosus A and Bacillus paratyphosus B) 
showed clearly positive while the seventy-two hour autolysates of 
the other intestinal organisms were negative. Here again it was 
noted that the reaction upon the typhoid group became more 
pronounced with the increased autolysis. The seventy-two-hour 
autolysate showed almost immediate precipitation. 

Table I shows the results of the increased autoly sis upon the 
autolysate-precipitin reaction. 

It can be seen from this table that precipitation becomes more 
pronounced with increased autolysis; the ninety-five-hour autoly- 
sate showing almost instantaneous precipitation, while the twenty- 
four and seventy-two-hour autolysates required twelve hours for 
the reaction to occur. 

Table II illustrates the reaction carried out with specific typhoid 
serum upon other potentially pathogenic intestinal organisms in 
comparison to the typhoid group. 


TABLE II. AUTOLYSATE-PRECIPITIN EXPERIMENTS. SEVENTY- 
TWO-HOUR AUTOLYSATE., 


Organism, Incubation at 3000 r.p.n 
Morgan 1 72 hours 
Shiga 7 4 
Typhosus 7 


5 minutes None 


l 
15 None Vone 


Slight Marked 
turbidity 
Para A ° § Marked Marked 
turbidity 
ParaB . 7 _ 15 Marked Marked 
turbidity 
None 
None 
5 None 


Para coli l 

l 

15 None 
] 


Flexner V 
Flexner W 
Flexner X 
Flexner 
Flexner Z 


None 
None 


to 


Suspension of 2,000,000,000 organisms per cubic centimeter used in the 
experiment. 


It will be noted that the reaction is markedly positive with the 
typhoid group, including the paratyphoid bacilli, while it is nega- 
tive with the other organisms. 

Table III shows the results of the autolysate-precipitin reaction 
upon actual typhoid stools and urine in the progressive stages of the 
disease and upon carriers and normal specimens. 


Reactions 
Ir linte rime 
None 
None 
None 
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TABLE III. 
\utolysate-precipitin reaction 
No. of Immediate rime 
Day of fever specimens 
examined, Blood 
297 culture. Widal Urine Stool Urine Stool Urine St 
Ist to 7th 9 l | } 7 l l 7 2 
Sth to 14th 9 1 l 2| 1 5 3 6 
15th to 21st 18 l ’ 13 5 13 5 
22d to 28th 27 l l l 15 11 16 11 
29th to 40th 24 17 7 17 7 
to 60th 33 26 714 >| 2 24 2 
Carriers 32 8 19 13 
Normal 152 105 17 105 17 
control 


The blood culture and the Widal reactions were, of course, not 
performed as repeatedly as the bacteriologic examination and the 
uutolysate-precipitin reaction; nor were they performed upon ever) 
case. The specimens represented in this table were obtained from 
9 typhoid cases, 5 convalescents, 2 carriers and 10 normal persons. 
Attention might be called to the fact that the bacteriologic examina- 
tion upon specimens from the known typhoid cases was positive 
in only about 6 per cent, while the autolysate-precipitin reaction 
Was positive in 100 per cent up to the fifty-sixth day of the disease, 
after which the two negatives were obtained. The reaction in all 
instances was clearly perceptible, read and checked by several 
workers, except during the late convalescent period as the final 
negative was approached. During convalescence, after two nega- 
tive bacteriologic examinations of the stool and urine released the 
patient from quarantine restrictions, the autolysate-precipitin 
reaction remained positive for many days. 

Summary. A brief discussion of the problem of typhoid diag- 
nosis is given with the reasons leading to the present investigation. 

Experimental autolysate-precipitin reactions and the technic 
of preparation of the reagents and performance of the test are 
described. 

Autolysate-precipitin reactions upon autolysates of other intes- 
tinal organisms with typhoid precipitin showed negative results. 
The reaction was positive not only to the Bacillus typhosus, but 
to the paratyphoid A and B autolysate. 

The autolysate-precipitin reaction showed clearly positive in all 
cases of typhoid fever and carriers up to the fifty-sixth day of the 
disease. The carriers were of many years’ standing, one dating 
back eighteen years. 
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The bacteriologic diagnosis was positive in only about 6 per 
cent of known typhoid cases. 

Conclusions. It seems reasonable to conclude even at this 
early stage of experimentation, that the autolysate-precipitin reac- 
tion is distinctly more sensitive and accurate than any of the 
previous methods of typhoid determination. 

Inasmuch as the unknown quantity in the reaction is a direct 
chemical derivative of the typhoid bacillus (typhoid autolysate 
a positive reaction must signify the presence of typhoid bacilli in 
the patient from whom the test excretions have been obtained. 
In other words, as long as the autolysate-precipitin reaction remains 
positive the patient is harboring living typhoid bacilli and is a 
potential menace as a typhoid carrier. The reaction does not 
depend upon any immune process in the patient, but upon the 
presence of the chemical constituents of the typhoid bacillus in 
the excretions and, therefore, should not persist after the subject 
is free from this infection. 

The persistence of the positive reaction long after the negative 
bacteriologic examinations, upon which patients have been released 
from quarantine restrictions, indicates the advantage of its adop- 
tion as a better method of control of typhoid cases and carriers. 

The result of the autolysate-precipitin reaction in the early 
stages of the disease gives promise of its usefulness in the field of 
diagnosis as well as control of typhoid. It also gives promise of 
usefulness in the accurate diagnosis of abortive and atypical cases 
of typhoid which have hitherto been so difficult to determine 
because of the evanescent character of the infection and the con- 
sequent absence of immunologic effect. 

It should eliminate, also, the confusion encountered in the sero- 
logic diagnosis in cases which have received typhoid prophylaxis. 

The distinct specificity of the reaction to the typhoid groups 
suggests its possibilities in the diagnosis of other intestinal infec- 
tions with the use of precipitins specific to them. 

It seems appropriate to make passing mention of the saving 
of time and expense in this as a routine method of diagnosis and 
control, if further experimentation prove its promising depend- 
ability. 

It must be understood that the foregoing conclusions should not 
be interpreted as final, in consideration of the limited number of 
cases. Many pertinent questions arise which can be answered 
only by continued experimentation upon typhoid in all of its 
phases and upon the other diseases. 
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THROMBOSIS OF THE CORONARY ARTERIES, WITH 
INFARCTION OF THE HEART. 


By Joserpn T. Wearn, M.D., 


BOSTON, MASS. 
(From the Medical Service of the Peter Bent Brigham Hospital.) 


Introduction. (Coronary thrombosis with infarction of the heart 
as a clinical entity is a condition which is generally classed among 
the rarities of medicine. Indeed, it is considered so rare and of so 
little importance that most of the text-books of medicine fail to 
give it mention or perhaps dismiss it with a brief paragraph, while 
several of the larger systems of medicine ignore it altogether. It 
has even been said by a very eminent physician! that “there are 
no characteristic physical signs or symptoms by which thrombosis 
of the coronary arteries can be diagnosed.’ So at best it is usually 
looked upon as a terminal event, impossible to diagnose and there- 
fore of little clinical import. The literature on the subject, more- 
over, consists for the most part of a very small number of case 
reports; no attempt has been made to study a large series of cases, 
confirmed by necropsy, so that a clinical picture might be con- 
structed which would enable one to recognize the condition. It 
is little wonder then that the diagnosis is generally left for the 
pathologist to make. 

As a matter of fact the condition is not a very rare one; it merely 
goes unrecognized during life. To account for this failure of 
recognition, in part at least, one needs only to consider the mode 
of death of the individuals who die from this cause. As a rule, 
death is sudden or follows a brief acute illness, so that many of 
the patients are never seen by a physician at all, or are only examined 
after death by a coroner. A few, however, survive the attack, 
and on their account it is of great importance that the condition 
be recognized and properly treated. Its recognition is of further 
importance because of the close resemblance of the condition to 
acute diseases of the chest or abdomen; not infrequently it has 
been mistaken for pneumonia, pleurisy, acute cholecystitis, pan- 
creatitis or perforated gastric or duodenal ulcer, and undoubtedly 
some of the so-called “negative laparotomies’’ could have been 
prevented had the condition of the coronary arteries been duly 
considered before the decision to operate was made. 

Until comparatively recent years the literature yielded nothing 
more than a few case reports, and no attempt had been made to 
correlate these. Indeed, from the time of William Harvey to 


1 Broadbent, Sir William H.: Heart Disease, New York, 4th ed., 1906, p. 324 
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the latter part of the nineteenth century little or no progress was 
made in the recognition of cardiac infarction. Harvey, however, 
reported a case? which was almost certainly one of coronary throm- 
bosis, although he did not interpret it as such. The interest of 
it makes it worth quoting: “A noble knight, Sir Robert Darcy, 
an ancestor of that celebrated physician and most learned man, 
my own dear friend Dr. Argent, when he had reached to about the 
middle period of life, made frequent complaint of a certain dis- 
tressing pain in the chest, especially in the night season; so that 
dreading at one time syncope, at another suffocation in his attacks, 
he led an unquiet and anxious life. He tried many remedies in 
vain, having had the advice of almost every medical man. The 
disease going from bad to worse, he by and by became cachectic 
and dropsical, and finally, grievously distressed, he died in one of 
his paroxysms. In the body of this gentleman, at the inspection 
of which there were present Dr. Argent, then president of the 
College of Physicians, and Dr. George, a distinguished theologian 
and preacher, who was pastor of the parish, we found the wall 
of the left ventricle of the heart ruptured, having a vent in it of 
the size sufficient to admit any of my fingers, although the wall 
itself appeared sufficiently thick and strong; this laceration had 
apparently been caused by an impediment to the passage of the 
blood from the left ventricle into the arteries.” 

A number of cases have been reported since Harvey's time, 
and in many of them some new sign or symptom has been observed 
and emphasized by the author, so that after a number of years 
the literature furnishes most of the important facts about the con- 
dition, though in a somewhat scattered and noncorrelated form. 
Morgagni,’ Heberden,‘ and Caleb Hillier Parry’ were among the 
first to associate anginal pain with lesions of the coronary arteries, 
and, in more recent vears, Leyden,’ Kernig’ and Pawinski' reported 
pericardial friction rubs following angina, but apparently they 
did not realize the significance of the sign. Gorham?’ reviewed 
the literature on this point and reported several cases of cardiac 
infarction in which a friction rub was heard, and, on account of 
the constancy of this finding, he emphasized it as one of the most 
important of the diagnostic signs. Huchard!® called attent‘on to 
the persistence of pain or the so-called status anginosus, while Kreh!" 


? Harvey, William: The Works of William Harvey, Second Disquisition to John 
Riolan, Junior, p. 127. (Printed for the Sydenham Society, London, 1847.) 
3 Quoted by Osler." 
* Commentations on the History and Cure of Disease, London, 1816, 4th ed., p. 302. 
5 An Inquiry into the Symptoms and Causes of Syncope Anginosa, Commonly 
Called Angina Pectoris, London, 1799. 
® Ztschr. f. klin. Med., 1884, 7, 459. Quoted by Gorham.’ 
7 St. Petersburger med. Wehnschr., 1892, 17, 177. Quoted by Gorham.* 
* Deutsch. Arch. f. klin. Med., 1897, 58, 565. Quoted by Gorham.® 
Albany Med. Ann., 1920, 41, 109. 
Tome II, Paris, 1899, p. 128. 1! Nothnagel's System, 12, 535, 699. 
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described cases of coronary obstruction without pain and recog- 
nized the compatibility of coronary occlusion with life. In this 
country Dock” was one of the first to emphasize the possibility 
of diagnosing the condition before death, and, in 1896, he lamented 
the fact that the profession was so slow in taking up the study of 
the disease. He also observed that a heart, although extensively 
necrosed, “may continue to act for some time fairly well,” and he 
was among the first to recognize the true relationship of pericarditis 
to the syndrome. 

It is to Osler," however, that we are indebted for the first real 
correlation of the clinical and pathologic findings. In his study, 
the material for which came from his private practice, he gave a 
very thorough discussion of practically every side of angina pectoris 
and reported several cases of coronary thrombosis. Allbutt" also 
recognized the condition and discussed at length the origin of the 
pain and the cause of sudden death in this disease. Herrick and 
his co-workers © '6 !7 18 have made a very careful study of the clinical 
aspects of a few cases, and have written an excellent description 
of the clinical features of the disease which has added much to 
the present-day knowledge of the condition. Sternberg,'? Engle- 
hart,?? Obrastzow and Straschesko* and others have reported 
cases in the past few years, some of which will be referred to later. 

This paper is based upon a study of 19 cases of cardiac infarction 
observed at the Peter Bent Brigham Hospital. As each case 
came to necropsy many of the symptoms and signs observed in 
the physical examination during life could be correlated with the 
postmortem findings, and from the data so obtained an effort has 
been made to construct a clinical picture which might make the 
diagnosis of the condition less difficult. These cases fall under 
the general heading of acute cardiac infarction, and for the sake 
of convenience they have been subdivided into two groups: (a) 
Those cases in which there have been no signs or symptoms of 
beginning cardiac failure and little or no evidence of an impaired 
circulation previous to the infarction, and (6) those in which there 
had been organic heart disease with symptoms and signs of long 
standing, and, previous to the obstruction of the coronary arteries, 
the clinical! evidence of a failing heart muscle. 

Etiology. The idea has gained prevalence as a result of the 
reports of most writers that the disease is almost always limited 


- Notes on Coronary Arteries, Ann Arbor, 1896. 
Lumleian Lectures, Lancet, 1910, No. 1, pp. 697, 839 and 973. 
14 Diseases of the Arteries, Including Angina Pectoris, London, 1915. 
Jour. Am. Med. Assn., 1912, 59, 2015. 16 Ihid., 1918, 70, 67. 
Ibid., 1918, 70, 1887. 18 Thid., 1919, 72, 387. 
19 Wien. med. Wehnschr., 1910, 60, 14. 
Deutsch. med. Wehnschr., 1909, 35, 838. 
Ztschr. f. klin. Med., 1910, 71, 116, 
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to the upper classes. Osler emphasized this point and others have 
remarked on the fact that it was a disease rarely seen among hospital 
ward patients or groups of poorer people. The explanation of 
this belief is due undoubtedly to the fact that the majority of the 
cases recorded are from the private practices of the writers; for 
the same reason it has been called a disease of professional men 
or men accustomed to large business worries. Osler, for instance, 
speaks of the high incidence of medical men in his series, and gives 
a list of well-known names which includes John Hunter, Charcot, 
Nothnagel and William Pepper, all of whom died of coronary 
disease. In our small series, however, the disease has not been 
partial in its selections but has included among its victims clerks, 
machinists, housewives, and, among others, one man who gave as 
his occupation “Christian Science healer.” Nor has the disease 
confined itself chiefly to men, as has been noted in most of the 
previous reports, for 9 of the 19 cases were in women. With one 
exception all our patients were over forty years of age, being mostly 
in the sixth or seventh decades. 

A thorough search of the records of these patients did not reveal 
any factors which might play a direct role in the etiology of the 
condition. Heredity was dismissed at once, for there was only 
one instance of sudden death in a previous generation. Evidence 
of syphilis and rheumatic fever was naturally very carefully sought, 
in view of the close relationship of both these diseases to heart 
disease and of syphilis to lesions of the bloodvessels. But not one 
of the 19 patients gave a history of syphilis, and of the 13 
whose Wassermann reactions were done, all were negative. Finally, 
the lack of any evidence of syphilis at the postmortem examinations 
enables one to say that that disease was not an etiologic factor 
in this series of cases of cardiac infarction. Rheumatic fever was 
also unimportant as a causative factor, for in one patient only was 
there a previous history of this disease, and at necropsy this indi- 
vidual was the only one whose heart showed an old endocarditis. 
One could likewise rule out other conditions such as diphtheria, 
pneumonia, scarlet fever, chorea, acute tonsillitis, nephritis and 
hyperthyroidism as important causative factors, for not one of them 
occurred in more than two of the patients. There was also no 
history of excessive use of alcohol, tobacco, tea or coffee. 

Attempts to establish vascular hypertension as a factor in the 
disease met with difficulties. In 3 of our patients hypertension 
was known to exist before the appearance of any other symptoms 
referable to the cardiovascular system, while several other patients 
had an elevated blood-pressure upon entrance to the hospital. 
But it is evident, of course, that no direct relationship is established, 
though hypertension as an accompanying factor deserves more 
consideration in the future than it has received in the past. Every 
patient in this series showed some degree of arteriosclerosis, and 
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the final cause of the infarction in every case was coronary arterio- 
sclerosis. The factors, therefore, which lead to arteriosclerosis 
play an indirect part in causing cardiac infarction. 

Onset of the Disease; Symptoms. When one considers the end- 
result and terminal condition of the heart, and especially of the 
coronary arteries, he is surprised to find in many instances no 
previous symptoms referable to the heart, and in others only 
mild symptoms which certainly would not indicate the true state 
of the coronary arteries. Eight of the patients, for instance, had 
noticed dyspnea on climbing stairs or walking fast. In three of 
these the dyspnea was of a paroxysmal type, coming on suddenly 
after exertion and disappearing after a short rest—in other words, 
the sign of what McKenzie calls a senile heart. In six instances 
there were previous anginal attacks which had begun only a few 
weeks or months before the terminal attack. In contrast to this 
group, with few signs or symptoms of warning, is the group of four 
other patients who entered the hospital primarily on account of 
moderately severe cardiac decompensation or failure resulting 
entirely, so far as could be determined, from sclerosis of the coronary 
arteries. ‘Two of this group had also had hemiplegias. 

The onset of symptoms of cardiac infarction then is sudden and 
abrupt and may be the first sign to the patient of any trouble with 
his cardiovascular system. He may be enjoying practically normal 
health one minute and in the next be seized with an excruciating 
pain, or perhaps with extreme dyspnea. Or the onset may occur 
after a number of anginal attacks which, together with dyspnea, 
may constitute the only previous warnings of involvement of the 
coronary arteries. But with this latter type the patient recognizes 
instantly that his attack (indicative of the infarction) is unlike 
any that he has ever experienced before. In this group, with 
few or no previous symptoms, pain is certainly the most prominent 
symptom of the onset—sudden, sharp, knife-like, excruciating and 
constant as a rule. The pain may occur in the epigastrium, over 
the heart, under the lower end of the sternum or in all these and 
in other regions; it may radiate to the nipples, to the arms or to 
the abdomen, and to various other places. There are, however, 
other types of onset, such as sudden severe dyspnea usually associ- 
ated with extreme weakness. One patient, for instance, who was 
seated in the house at the time of onset, was seized with a sudden 
dyspnea which was so extreme that he ran out of doors to get air. 

Following closely upon the pain or dyspnea, at times occurring 
almost simultaneously, there may be nausea, vomiting and diarrhea. 
Generalized sweating, cough, hemoptysis, cyanosis, aphasia, 
delirium, collapse and coma were noted in some instances. The 
skin was usually cold, moist and of a characteristic pale, ashen color. 
It is very interesting to note the relation of physical activity to 
the time of onset of cardiac infarction, since some anginal attacks 
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seem to be brought on by exertion and at times by overeating. 
In 3 of the patients the onset of the symptoms of the infarction 
followed severe exertion while in 5 other instances the patients 
were at rest at the time. In only 1 did the signs and symptoms 
of coronary obstruction begin after eating, so that it seems safe 
to consider that the onset of cardiac infarction is unrelated to the 
taking of food and bears little relation to exertion as a causative 
factor. 

The onset in the group of patients with signs and symptoms of 
antecedent cardiac failure is in marked contrast to the group just 
described. In the first place 3 of the 4 patients were irrational, 
so that the occurrence of pain could not be ascertained, and, in 
addition, dyspnea, edema and other signs of heart disease had been 
present for some time and in such degree as to mask the onset of 
the thrombosis of the coronary arteries. One of these patients, 
however, before becoming irrational had a sudden increase in 
dyspnea and weakness, and, in a second one, a sudden increase in 
dyspnea with cyanosis had been noted. In the fourth patient, 
who was rational until death, no pain was felt, but several days 
previous to her entrance to the hospital she had noticed a sudden 
increase in dyspnea and became cyanotic at the same time. It 
appears then that in those individuals with signs and symptoms 
of a decompensated heart muscle the onset of coronary infarction 
is apt to cause a sudden increase in these signs and symptoms. 
The patients in group 2 did not exhibit the gastrointestinal symp- 
toms or the other signs and symptoms shown by group 1, or else 
their symptoms were so masked that they were not detected. The 
skin of these individuals, for instance, was cyanotic and did not 
show the typical pale, ashen hue which was so characteristic of the 
other group. 

With many cases of infarction of the heart death comes with 
the onset and is instantaneous; some patients may live a few 
hours or a few days; a third group of individuals recover, become 
ambulatory and are able to return to light work. 

There are many characteristic features about the pain of cardiac 
infarction. In the first place it is usually persistent once it has 
begun, lasting hours or days, and this feature, together with the 
distribution of the pain, has given rise to the term status anginosus. 
This stands out in contrast to the attacks of simple angina pectoris, 
where the pain is more apt to last minutes. In some instances 
there are temporary periods during which the sharp, intense pain 
may change to a dull ache in the same region, but it is apt to return 
to its previous state of severity. In other cases the pain may be 
intermittent with periods of complete absence. The pain may be 
precordial, referred deeply within the chest (substernal), especially 
under the lower end of the sternum or in the epigastrium. At 
times it may cover the whole upper abdomen, but usually when 
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abdominal it is located either in the epigastrium or in the right 
upper quadrant. When the pain occurs in this region in repeated 
attacks it may resemble very closely the colicky pain of certain 
acute abdominal conditions; when tenderness and muscle spasm 
are associated with the pain in this region the diagnosis is a difficult 
one. Points of radiation of the pain vary considerably, but in 
this series there was radiation from the precordial and substernal 
areas to one or both arms, sometimes to the upper arms only, at 
others to the finger tips, to the left side of the neck, through to the 
back, across to the right chest or around both sides of the chest. 
From the epigastrium the radiation was apt to be upward toward 
the precordium or to the region of the nipples. In several 
individuals the taking of food or drink and exertion made the pain 
definitely worse, while in others eating and moving about caused 
no discomfort. Quotations from some of the patients’ descriptions 
of their pain are rather vivid in some of the more unusual types. 
One individual said, “It feels as though someone has a vise on 
the end of my heart and is gradually tightening it.’ Another 
said, “It feels as if a large stick had been forced into my chest 
(substernal), and it is pressing on everything else in there.’ Still 
another complained of a “constriction inside,” while those with 
the epigastric type of pain usually complained of sharp, stabbing 
pains in that region. 

The attitudes of the patients as they lay in bed presented 
marked contrast to that of patients with acute abdominal or acute 
respiratory conditions. In the abdominal type of pain the patients 
are constantly attempting to protect this part and to lessen the 
pain by such changes in position as bended knees, flexed thighs 
or any position which relieves the muscular tension; similarly in 
acute conditions of the chest, as pleurisy, for instance, the patient 
is apt to lie upon the affected side or to assume postures which 
lessen the motion on that side. In patients with cardiac infarction, 
however, nothing of this sort is seen. They lie in any position or 
may be propped up in bed, but soon find that no relief is obtained 
by changes in position. The pain seems to be beyond reach. 

In 10 of our patients the so-called status anginosus was present, 
but after several days there was a gradual decrease, and, in some, 
a disappearance of the pain; in 2 the pain returned after a week 
in severe form and death followed the same day. Relief was 
impossible to obtain, in some instances large doses of morphin 
failing to influence the pain. 

Dyspnea was a prominent and almost constant feature, being 
present in 16 of our cases of cardiac infarction. It was the pre- 
dominant sign and chief complaint of four of the patients who 
had no previous signs of cardiac failure, being of such a severe type 
that it was out of proportion to the other findings in the heart and 
lungs. One woman, for example, sat up in bed and literally gasped 
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for air, yet on physical examination the condition found in the 
heart and lungs did not seem to account for the extreme difficulty 
in breathing. This point alone should suggest the possibility of 
cardiac infarction. There were other patients in whom dyspnea 
was not a prominent sign, and, indeed, in some it appeared onl) 
after mild exertion, such as lifting themselves in the bed or similar 
mild exercise. Despite this frequency of dyspnea, however, only 
6 of the patients were orthopneic, and 2 of these were in the group 
with cardiac symptoms of long standing. Observations upon the 
vital capacity of the lungs of 2 patients were made; in 1 the reading 
was 900 cc, or 22 per cent normal on two occasions, and 800 cc, or 20 
per cent, on another; in the second patient only one observation 
was made, the reading of which was 700 cc, or 17 per cent. This 
last result is of doubtful value, as the patient had fluid in the right 
thoracic cavity. Both results are very low, but it is felt that the 
first one is of definite value, for the patient was extremely dyspneic. 

A slightly productive cough troubled some of the patients; in 
a few instances this was a troublesome factor, for with the severe 
dyspnea and weakness it was very exhausting. Hemoptysis was 
noted in 2 instances, but was not profuse in either, consisting chiefly 
of blood-streaked sputum. No infarcts were found in the lungs 
of these patients, but it is probable that the severe grade of con- 
gestion which was found would account for the hemoptysis. 
The postmortem findings of edema and congestion in the lungs of 
practically every patient accounts for all the respiratory signs and 
symptoms mentioned. These findings seem significant, as they 
show that the first sign of failure of the heart, regardless of whether 
the injury is on the right or left side of the heart, appears in the 
pulmonary circulation. In later stages of the disease as the 
myocardium became weaker, 7 of the patients showed the Cheyne- 
Stokes type of respiration. 

In the group of patients with antecedent heart disease the effect 
of the infarction was to accentuate those signs and symptoms alread) 
present, but they were not altered to any extent and did not change 
the picture from that ordinarily seen in patients with a rapidly 
failing heart muscle. 

General weakness was present in 15 of the 19 patients, and in 
some it was so extreme that the slightest movement on their part 
would cause complete exhaustion. One woman, for instance, by 
merely lifting an arm would become dyspneic and completely 
exhausted. 

The mental state seems to follow no rule. Patients may remain 
perfectly rational up to the time of death, though they may seem 
acutely sick and in a critical condition throughout their illness; 
while others, whose general condition seems much better in com- 
parison and whose myocardium does not seem to be failing, may 
be irrational from the beginning. Of the patients studied here 
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11 were rational up to the time of death while 8 became stuporous, 
irrational or unconscious. 

Almost all of the patients showed distress, anxiety or appre- 
hension in their faces, and the expressions in many were those of 
extreme suffering. The color of the skin has been commented 
upon by Libman” and others, and in many cases it is certainly 
striking. In some of our patients the skin was pale, while in 
others it was a “pasty, ashen color,” frequently being cold and 
moist to the touch, so that the individual resembled a person in 
“shock.” In two of the patients of the group with chronic organic 
heart disease cyanosis was rather marked, but it was not seen in 
the others. <A diffuse red flushing of the skin was noted in three 
patients, and, in one instance, this was a striking feature; it was 
only a temporary phenomenon which appeared twice, lasting about 
six hours each time. In this patient the skin over the head, body 
and extremities showed a bright red flush, and during this time 
she complained of severe heat, and requested that she be fanned 
or have cold sponges. ‘There was profuse sweating with the flushing 
but no change in temperature. Profuse sweating without the 
flushing was also observed in four others soon after the onset. 
Jaundice was observed in two of the patients. 

Loss of appetite, nausea and vomiting were disturbing factors 
in about one-half of the patients, and in one instance food was 
vomited which had been eaten the day before. These symptoms 
and the fact that several of the patients refused to take food for 
fear of increasing the pain made the problem of nourishment a 
difficult one. Constipation and diarrhea were infrequent. A 
very distressing complication was abdominal distention; in some 
patients this symptom was rather marked and embarrassed an 
already difficult respiration. In view of these gastrointestinal 
disturbances during the acute illness it may be significant that 
seven of the patients had for some months noticed discomfort from 
gaseous distention after meals, some of them stating that the 
symptoms were accentuated by the acute illness. The group with 
antecedent chronic heart disease exhibited none of these features. 

Physical Examination. A study of the physical examinations 
of these patients revealed the fact that there are several signs in 
this condition which occur with remarkable constancy. The type 
of dyspnea and the color of the skin are helpful points, but it is 
from the physical findings in the heart and lungs, together with 
the history of the illness, that one can expect to recognize the 
occlusion of a coronary artery with the resulting infarct of the 
heart. 

On auscultation of the lungs, and especially of the bases, one 
is very apt to hear crackling rales. These persist after deep breath- 


2 Med. Record, New York, 1919, 96, 521. 
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ing and coughing and represent the earliest evidence of pulmonary 
edema, which in turn signifies a failing myocardium. The rales 
may be confined to the bases or to the regions of the axillee or again 
may be widely distributed throughout both lungs. They are 
usually found soon after the onset of symptoms and were present 
in two patients who were seen and examined within two or three 
hours after the beginning of their attacks. In one of these 
individuals the rales were widely distributed, giving the picture 
of an extensive pulmonary edema, and with this point in mind it 
is not unreasonable to believe that many cases of cardiac infarction 
may be diagnosed as acute pulmonary edema without recognition 
of the true underlying cardiac condition. The rales were present 
in 17 of the 19 cases, and, as a rule, persisted throughout the illness, 
generally increasing as the heart muscle grew weaker. In a few 
instances, however, they disappeared after a few days. Only 
one individual in the group without antecedent cardiac symptoms 
developed a hydrothorax, whereas two of those in the group with 
antecedent chronic heart disease had a hydrothorax, a third had 
ascites and all of them had rales widely distributed throughout 
both lungs. ‘The frequency of the occurrence of rales in the lungs 
makes it a sign of definite value and especially in those cases resem- 
ling acute intra-abdominal conditions, where it may serve as an 
important differential point and lead to the correct diagnosis. 
In the physical examination, when one considers all factors in 
an effort to determine the condition of the heart, one is able to 
find many points which individually and collectively lead to one 
conclusion, namely, a weak heart action. The ease with which 
dyspnea is provoked, exhaustion from the least effort, a weak and 
feeble pulse, and then in the heart itself an apex impulse that can 
neither be seen nor felt and scarcely audible heart sounds, all 
these findings indicate a failing heart. By percussion the heart 
was found to be enlarged in fourteen instances; in the other five 
the hearts, while apparently within normal limits on percussion, 
were found to be enlarged at necropsy. The enlargements, as a 
rule, were not great but there were exceptions, as shown by the 
weights given later. On auscultation one could scarcely hear the 
heart sounds. ‘Those heard in the apical region are described as 
“weak,” “faint,” “distant” and frequently of a “tic tac” quality. 
The same condition was found to be true in listening over the 
base of the heart, except in 6 individuals in whom the systolic 
blood-pressure was elevated and in whom there was an accentuation 
of the aortic second sound. Of the 15 patients in the group with 
the acute onset of symptoms, 6 had systolic murmurs which were 
heard best in the apical region, but it was felt by the observers that 
these did not indicate valvular lesions except in the 1 patient who 
had had rheumatic fever. In the group of patients with chronic 
heart disease all were found to have blowing systolic murmurs 
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at the apex. Pericardial friction rubs were heard in only 2 patients, 
and in 1 of these a definite pericarditis was found after death. In 
4 other patients necropsy revealed a fibrinous exudate and other 
signs of a pericarditis, but no friction rubs had been heard in these 
individuals during life. No signs of pericarditis were found in 
the patients in the group with chronic heart disease either before 
or after death. Pericarditis has been claimed by some to be present 
in all cases of cardiac infarction, but in this series many of the 
infarcts were deep within the myocardium, and as a result no 
inflammation of the pericardium resulted. These findings then 
give to the pericardial friction rub its true value as a diagnostic 
sign, namely, that if present it is an additional point in favor of 
infarction, but its absence is of no diagnostic significance. 

Pulsus alternans was looked for in only three of the patients 
and was found in two of them. Likewise a protodiastolic gallop 
rhythm was noted in six instances. These are signs which are 
frequently found when sought for, and it is very probable that 
they occurred in many others of this series. 

Examination of the peripheral arteries revealed little that was 
of value in a diagnostic sense. One expects to find a certain amount 
of sclerosis in the bloodvessels of patients the age of these, and all 
of them showed it, while about two-thirds of them had marked 
sclerosis of the radial, brachial and temporal arteries. The fact 
that some had only a slight change in the peripheral vessels merel 
illustrates the fact that the condition of these vessels is no index 
of the condition of the vessels elsewhere in the body. 

Blood-pressure observations showed a wide variation, but the 
significance of the readings is not great unless the time at which 
they were made is considered. In several instances only single 
readings were made upon entrance to the hospital, while in others 
numerous records were obtained. One patient, for instance, showed 
many rapid changes of blood-pressure. It happened that she had 
temporary tachycardia with a rate of 160 beats per minute, and 
during this time her systolic blood-pressure was so low that a 
reading was impossible but a few minutes later her rate changed 
to 60 beats per minute and at the same time her blood-pressure 
rose to 150 mm. of mercury. Several other patients also showed 
fluctuations, so that a single observation is of little value. 

The abdominal examination is an important one, for it is here 
that one is most frequently misled in attempting to make a diag- 
nosis. The pain is frequently localized either in the epigastrium 
or in the right upper quadrant, rarely below the umbilicus. At 
times there may be spasm of the muscles or the wall of the abdomen 
with tenderness on pressure, or less frequently a so-called “ board- 
like” belly, so that when the physical examination is limited to 
this region surgical treatment certainly seems to be indicated. 
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Levine and Tranter® and other writers have emphasized the resem- 
blance of cardiac infarction to acute abdominal conditions. In 
addition to the findings just mentioned one frequently finds an 
enlarged, tender liver. This observation was made in about half 
of our patients and probably represents another sign of a failing 
circulation. 

Laboratory Findings. There are two other signs in cardiac 
infarction which are almost constant and tend to confuse one with 
acute inflammatory conditions, especially if the pain is in the 
abdomen, namely, fever and leukocytosis. Fever is commonly 
present and in one patient began within twenty-four hours of the 
onset. The average height of the temperature was 101° or 102° F., 
though some temperatures ran as high as 104° F. Other patients 
had subnormal temperatures with a terminal rise to above normal. 
Levine and Tranter noted a leukocytosis in their 2 cases, but few 
other authors have noted this fact or realized the importance of 
this sign. Its real significance is obvious when one notes that 
only 3 of the 19 patients did not have a leukocytosis. In these 3 
only one count was made. The cause of the fever and the leuko- 
cytosis without the presence of an infection is not absolutely clear. 
It is not unreasonable, however, to consider the necrotic heart muscle 
as a foreign protein which upon being absorbed into the circulating 
blood produces fever and leukocytosis, as is known to occur when 
a foreign protein is injected into the blood stream. Furthermore, 
histologic study of the heart muscle shows many leukocytes in 
the infarcted area of the heart. These two points are of great 
value, especially in the patients with precordial type of pain, for 
in their presence one can rule out an attack of simple angina pectoris. 

The urinary findings in our cases were consistent with a 
generalized arteriosclerosis in which the kidneys shared. The 
specific gravity readings showed wide variations—from 1.008 to 
1.036—and in most instances albumin was found. The sediment 
contained hyaline and finely granular casts. In only 4 instances 
were further studies made, and in 2 of these the blood-urea nitro- 
gen was increased, the amounts being 40 mgm. and 90 mgm. per 
100 ce of blood. At necropsy the 2 patients with increased blood- 
urea nitrogen were found to have a chronic nephritis of the arterio- 
sclerotic type. The 2 others studied showed normal function 
tests and only slight vascular changes were found in the kidneys 
at the postmortem examination. 

Clinical Course. The clinical course of the condition after the 
infarction of the heart takes place is a stormy one. ‘There is no 
doubt that death is instantaneous in many cases of coronary throm- 
bosis. Osler saw deaths of this type, and in his Lumleian Lectures 
gives a vivid graphic picture of them. When one reads almost 
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daily of sudden deaths from “heart failure,” “acute indigestion” 
or “cerebral hemorrhage,” one questions if he is not reading of the 
result of a thrombus in a coronary artery. ‘The typical course of 
a cerebral hemorrhage in most cases is certainly not so abrupt, 
“acute indigestion” is meaningless, and what other type of heart 
failure could one expect to find in an ambulatory person able to 
be at work? Then a second group is recognized in which the 
first shock of the obstruction is survived and the patient lives a 
few hours or a few weeks. Here the pain, dyspnea and other signs 
may persist, and later the early signs of a break in compensation 
may develop, or all signs and symptoms may improve, and death, 
without warning, may occur. One patient, for instance, who had 
almost recovered from his pain and seemed to be improving, while 
sitting up in bed gave a sudden gasp and fell over dead. Another 
was lying quietly in bed having complained of an increase in her 
precordial pain a short time previously, when she gasped suddenly 
and stopped breathing. A nurse who was at the bedside at the 
time was unable to feel any pulse after the gasp, and when the 
patient was seen by a physician a minute later the heart had stopped 
beating. 

The type of death just described is characteristic of this con- 
dition, and in this series thirteen of the patients with the acute 
type of onset died very suddenly. Here, again, the group with 
chronic heart disease differs from the others, for only one of the four 
patients in this group died suddenly while the deaths of the other 
three were gradual, not unlike that of any patient with a slowly failing 
heart. With this type of death in mind the records were studied 
to determine the relation of rupture of the heart to sudden 
death, but no definite relation was made out, many having died sud- 
denly in whom no rupture was found at necropsy. It was noted also 
that rupture of the heart does not depend upon the age of the infarct, 
for in one instance the rupture occurred within eighteen hours 
after the onset of symptoms while in another the heart ruptured 
two weeks after the onset. 

Not all patients, however, die from infarct in the heart; many 
survive and may live for months or even years. Dock, Herrick, 
Osler and others have recognized this fact, and it is on account 
of this point that the recognition of the disease is important. 
Herrick has followed patients after recovery in whom the lesions 
were finally verified at necropsy. At the present time two patients 
from this hospital are being followed who survived the attack and 
have been ambulatory for several months. The activities of both 
patients are greatly limited, the least exertion producing dyspnea, 
and one of them complains of a persistent dull ache over the pre- 
cordium which becomes worse on exertion. Previous to the 
infarction both of them had anginal attacks from which they had 
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obtained relief by the use of nitroglycerin, but since the occlusion 
of the coronary artery this drug has no effect upon the pain. 

Electrocardiographic Studies. From the clinical observations 
on our patients it was found that the heart rhythm in 12 of them 
was regular and remained so throughout their illnesses. The others 
at some time had an irregular rhythm due, for the most part, to 
premature beats, but in two instances to heart-block. In only 
one instance did the auricles fibrillate, and that occurred after 
digitalis therapy, and was transient. In addition to these routine 
observations electrocardiographic studies were made upon 10 of 
the patients, although in most instances only one record was obtained 
on account of the brief duration of the illness. A summary of the 
findings in these records is given in Table I, and since few oppor- 
tunities arise for making electrocardiographic observations on 
patients with cardiac infarction it seems worth while to review these 
findings very briefly. 


In 6 of the patients the cardiac rhythm was regular, although 
1 of this number had complete heart-block at the time records 
were obtained. Of the individuals with irregular rhythm, in 3 
it was due to premature beats, the origin of which was ventricular 
in 2 instances and auricular in the other. In the remaining | 
the irregularity was due to heart-block with frequent changes in 
rhythm. As this last patient was studied carefully and frequent 


electrocardiographic records were obtained (see Fig. 1), it will 
be of interest, perhaps, to discuss the findings in her case more at 
length. When the patient was first seen it was noted that the 
heart rhythm was distinctly irregular, due to very frequent sudden 
changes in rate, there being three distinct rates of 56, 110 and 160 
beats per minute. The rapid changes from one rate to the other 
were without any special sequence and without any subjective 
symptoms whatever. Twenty-four hours later, however, this 
patient began to have frequent fainting spells, and auscultation 
again showed the three rates with definite pauses at the time of 
the changes in rhythm. It was also observed that at times dur- 
ing the tachycardia (160) the patient would faint and the rate 
would then change to 56 per minute. Blood-pressure readings 
during the tachycardia showed a blood-pressure of 50 mm. of 
mercury or less, so that accurate reading was impossible; but 
with the change to the slowest rate (56) the systolic blood-pressure 
rose to 150 mm. and the diastolic to 105 mm. Electrocardiographic 
tracings were obtained of the two slower rates, but unfortunately 
only a pulse tracing was obtained of the rate of 160 per minute. 
When at the rate of 56 per minute the record showed complete 
heart-block, and several records of a change from this rate to a 
normal rhythm at 110 per minute were obtained. On the third 
day there was a marked lengthening of the QRS interval and the 
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form of the electrocardiogram was entirely different from that of 
the first day. Again on the fifth day there was delayed auriculo- 
ventricular conduction with changes in the rate from 110 per minute 
to about 55 per minute with complete heart-block. Later records 
showed a dislocated pacemaker with a return of the electro- 
cardiogram to its original form with a prolonged QRS complex. 
In another patient three distinct rates were noted and records were 
obtained of the two slower ones; these showed complete heart- 
block with a rate of 28 per minute and a normal rhythm of about 
60 per minute. It seems most probable that the tachycardia in 
these instances was of the ventricular type, as reported by Herman.” 
The two instances just mentioned are the only ones in which the 
auriculoventricular conduction time was delayed, for in the other 
eight patients it was normal. This seems rather remarkable in 
view of the nature and location of the lesion in the heart, for in 
many instances there was extensive damage to the septum. 

Abnormalities of the QRS complex were noted in three of the 
records, and in each instance there was a lengthening typical of 
the so-called intraventricular defective conduction. Fortunately) 
several records were obtained upon two of these patients, and it 
was found that the lengthening of the QRS complex was not per- 
manent. In one of them the lengthening occurred on the sixth 
day after the onset of symptoms of infarction and disappeared on 
the eighth day. The other patient was irrational, so that the time 
relation of the date of the electrocardiographic records to the onset 
of the disease could not be determined. The amplitude of the 
QRS complex or initial ventricular deflection was regarded as 
diminished in one-half of the patients observed, and in some 
instances it was so markedly diminished that the curves were 
almost isoelectric. 

It will be seen from Table I that in all of the ten patients there 
was some alteration of the 7-waves in at least one of the leads, and 
frequently in leads | and II, so that these changes, while not 
abnormal in some of the individual curves, may be significant when 
taken as a group. Many were inverted while others were isoelectric 
or diphasic, but in one record only was the 7'-wave found to come 
off the R-wave as described by Pardee.” This occurred in lead 
II, but in a record obtained the next day from this same patient 
the type of curve had changed, and, along with it, the 7-wave no 
longer came from the down stroke of the R-wave. The curves of 
two other patients were practically normal, with the exception of 
the isoelectric curves which were noted in two leads of one and in 
the third lead of the other (Fig. 2). A few other incidental 
findings are noted in Table I. 


4 Jour, Missouri State Med. Assn., 1920, 17, 406, 
Arch. Int. Med., 1920, 26, 244, 
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Owing to the variations in the relation of the onset of the attacks 
to the time that these records were made, and owing to the small 
number of patients, no definite conclusions can be drawn, but it is 
obvious that no one form of electrocardiogram is characteristic 
of this condition. The location of the lesion and the amount of 


D 
Fig. 1.—Records from Case No. 15301. Frequent changes are shown in the 
records of the different days. Those of the fourth day are labelled A, sixth day B, 
eighth day C, and the thirteenth day after the onset or the day of death, D. Note the 
change in the form of the electrocardiogram in A and B with the return to the original 
form in D. C shows the change from a regular rhythm to complete heart-block 


damage to the conduction system probably influence the type of 
curve, although in this series many of the pathologic lesions appeared 
almost identical while the curves differed a great deal. Disturb- 
ances of the T-wave and a diminished amplitude were the most 
constant findings, but disturbance of the pacemaker, complete 
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heart-block, delayed auriculoventricular conduction, lengthening 
of the QRS complex and the occurrence of tachycardia and other 
changes in rate illustrate the great variety of possible alterations 
in the cardiac mechanism that may be found in patients with 
cardiac infarction. 

Treatment. It seems most probable that the eventual outcome 
of the individual patient depends upon the amount of damage 
caused by the infarct in the heart and in the conduction system 
of the particular patient. Treatment was directed toward absolute 


lia. 2.—Record from Case No. 14652, which shows a practically normal electro- 
cardiogram. This tracing was taken on the third day after the onset of the infarction 
and on the day before the death of the patient. The interventricular septum was 
included in the area of infarction in this individual. 


rest, and every effort was made to spare the patient any bodily) 
exertion. The fluid intake was limited and in eight of the patients 
digitalis was employed, the usual result being that the patient felt 
better and that the circulation improved, as shown by a diuresis 
and disappearance of the rales in the lungs. These signs of improve- 
ment did not occur in every patient who was given digitalis nor 
can the improvement be credited wholly to this drug; but it was 
the feeling of the observers that digitalis was beneficial and that 
it is indicated in this condition. In no instance did the nitrites 
relieve the severe pain; frequently large doses of morphin were 
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required and these failed to control the pain in some instances. 
There were very critical times with some of the patients when 
the blood-pressure dropped and they showed other signs of 
collapse, and during these times stimulants were employed 
freely. Caffein and camphor were used with almost immediate 
relief, and in one patient who was having frequent changes 
of heart-rate, with numerous fainting attacks and Cheyne- 
Stokes respiration, caffein and camphor were used, with the result 
that the heart-rate became regular in complete block, the blood- 
pressure rose and the respiration became regular. The effect 
usually lasted about two hours and was obtained again by repetition 
of the drugs. No instances of ruptured hearts followed the use of 
stimulants. 

Necropsy Findings An analysis of the postmortem findings in 
these 19 patients shows several points of interest and explains 
many of the signs and symptoms observed during life. The one 
finding which serves as a basis for the whole pictur? is arterio- 
sclerosis; in practically every one of the patients there was found 
a generalized sclerosis of the vessels. In some instances the aorta 
was markedly invoived, showing varying grades of the sclerotic 
process from mere fatty plaques to extensive atheromatous ulcer- 
ations with calcification, but in several instances the condition of 
the aorta was surprisingly good, showing an elasticity normal for 
the age and with little or no sclerosis, especially in the ascending 
portion of the arch. These findings in the aorta are interesting 
because of their relation to Allbutt’s views on the cause of anginal 
pain. In several of the patients with pain resembling the anginal 
type the pathologist found little in the aorta that would account 
for it, while in one patient in whom dyspnea was the predominating 
sign, and there was no pain, the aorta showed an extreme degree 
of ulceration and even calcification. The degree of sclerosis fre- 
quently varied in different groups of vessels, with the exception 
of the coronary arteries, which in every instance were marked]) 
sclerosed. Their finer branches were frequently closed because of 
this process and in many of the larger branches the lumen was 
contracted so that only a very small opening remained. The lack 
of elasticity of the bloodvessels of the heart could limit the supply 
of blood to the heart muscle and could most probably account for 
some of the clinical symptoms. 

Rene Marie* and Le Count®’ have reported interesting studies 
of the pathologic findings in the hearts. In view of the finding 
of enlarged hearts by clinical methods it is of interest to note that 
the heart was moderately enlarged in practically every one of the 
19 cases in our series, varying in weight from 365 gm. to 670 gm., 
the average weight of fourteen of the hearts being 471 gm., and 


% J’infarctus du myocarde et ses consequences, Paris, 1897. 
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while the weights of the other five hearts were not given, the path- 
ologist noted the hearts as enlarged in most of those instances. 
The number showing pericarditis was surprisingly small in view 
of the nature of the main lesion, but this was most probably due 
to the position of the infarct and to the fact that many of the 
patients died before the inflammatory changes became widespread. 
Only four of the total number showed exudate or injection of the 
pericardium, a much lower percentage incidence than in the cases 
reported by Gorham.”8 

The frequence of the occurrence of the thrombus in one particular 
branch of the coronary arteries was striking. In 16 of the 19 
instances the occlusion occurred in the anterior descending branch 
of the left coronary artery, and in 15 of these the thrombus was 
situated on the site of a contracture in the lumen due to an athe- 
romatous change in the vessel wall. In one instance the thrombus 
was not found but the artery was practically closed at one point 
by an atheromatous constriction of the lumen. As would be 
expected from the distribution of this branch of the coronary artery 
the infarction was usually in the anterior wall of the left ventricle. 
At times the thrombus was so high in the course of the vessel that 
the interventricular septum and the papillary muscles of the left 
ventricle were included in the infarction. The posterior descend- 
ing branch of the left coronary artery was thrombosed in one 
instance, the infarct being in the posterior wall of the left ventricle. 
The two other instances in which vessels other than the anterior 
descending branch of the left coronary artery were involved were 
in the patients with chronic heart disease. In one the thrombus was 
found in the descending branch of the right coronary artery, with 
the infarct in the anterior wall of the right ventricle; in the other 
the thrombus was located in the posterior circumflex branch of 
the left coronary with infarction of the posterior wall of the left 
ventricle. No essential difference was noted in the clinical findings 
between occlusion of the right and of the left coronary artery. It 
does not appear, therefore, that a prediction can be made from the 
clinical findings as to which artery or branch is occluded, but there 
is a statistical preponderance in favor of the anterior descending 
branch of the left coronary artery. 

Gross examination of the heart outside of the area of the infarct 
revealed many small fibrous scars. These were verified as such 
microscopically, and, in addition, many of the small branches 
of the coronary arteries were found to be closed as a result of an 
old atheromatous process. In other words, aside from the acute 
infarction there was, in general, a so-called chronic fibrous myo- 
carditis in a heart with a moderate degree of hypertrophy. In 
view of these findings it is not surprising that dyspnea occurred 


8 Loc. cit. 
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when any increased strain was thrown upon the heart, even before 
the occlusion of the coronary artery. Indeed, it is difficult to 
understand why these patients did not show more severe signs 
and symptoms referable to the heart before the onset of the 
infarction. 


Fic. 3.—Acute degeneration of the myocardium in a patient who died about 
twenty-four hours after the occlusion of the coronary artery. The muscle fibers show 
swelling, granulation and loss of striations, and there is marked shrinking of th 
nuclei High power 


Sections through the area of the infarct were practically identical 
in every case. Acute necrosis with rupture and fragmentation of 
the muscle fibers was practically always found, except in the patients 
in whom death resulted almost immediately after the infarction. 
In these there was a coarse granular appearance within the muscle 
fibers, the nuclei of these fibers being small and piknotic (Fig. 3). 
Edema of the heart muscle was also a frequent finding and 
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a moderate amount of fatty degeneration was present in a few 
instances. 

In later stages or in patients who died weeks after the infarction 
fibrous changes had begun to appear at the site of the infarct. 
Following the acute stage of the infarct in a case of coronary throm- 
bosis, repair begins, the area of infarction being replaced by granu- 
lation tissue, and, finally, if the patient survives long enough a 
fibrous cicatrix is formed. Very small scars of this type are fre- 
quently found distributed throughout the heart muscle in individuals 
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Fig. 4.—This section through the area of infarction shows necrosis of the myocar- 
dium and the exudate of polymorphonuclear leukocytes. (Low power.) 


with marked sclerosis of the coronary vessels, and they are possibly 
the result of closure from sclerosis of the very small branches of 
the coronary arteries. When a main branch is obstructed and 
the patient lives a large fibrous scar is formed; it is possible that 
these scars may result in the small aneurysms not infrequently 
found at the apex of the heart. It certainly seems significant that 
the majority of infarcts occur near the apex in the left venticle 
and that aneurysms frequently occur at the same point. 

Another observation which was made in every case in this series 
was the presence of polymorphonuclear leukocytes in the infarcted 
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area (Fig. 4). They were found invading the necrotic tissue and 
at times in such great numbers that the process resembled an 
abscess. This probably accounts for the leukocytosis which was 
found during life. In a few instances there was also a round-cell 
or lymphocytic infiltration. 

With the numerous systolic murmurs heard during life in mind 
it is interesting to find that in only one instance did the heart show 
an endocarditis with a valve lesion, and this was in the patient 
with a history of rheumatic fever. In another instance a very 


Fic. 5.—Section of the lung of a patient who died twenty-four hours after th 
occlusion of the coronary artery, showing the marked pulmonary edema Low 
power.) 


small vegetation was found upon the mitral valve, but it was cal- 
cified, and in the smears made from it no organisms were found. 
A frequent occurrence, however, was the formation of numerous 
small mural thrombi which were generally found over the endo- 
cardial surface of the infarcted area. 

The interventricular septum was included in the infarcted area 
a number of times, and, on some occasions, quite extensively. 
A serial section study of the septum has not been made, but the 
gross appearance and the amount and extent of the necrosis of the 
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septum bore no relation to the form of the electrocardiographic 
curve. 

The pathologic changes in the lungs were practically the same 
in every case. With one exception either edema or congestion was 
found, and in most cases both were present. This held true for 
the early as well as the late cases, one patient who died twenty- 
four hours after the onset of symptoms showing an extensive edema 
(Fig. 5). This patient was in the hospital at the time the infarction 
occurred, and although previous to the onset he had not been 
dyspneic, he became markedly so almost immediately afterward. 
The heart muscle of this patient is shown in Fig. 3. The degree 
of edema and congestion varied, of course; in some of the lungs 
only the bases were edematous while in others the edema and 
congestion extended throughout. Such an extensive filling of the 
lungs as is shown in Fig. 5 would readily account for severe dyspnea, 
a lowered vital capacity and the rales so frequently noted. In 
several of the patients small amounts of fluid were found in the 
thoracic cavities, but the quantity was rarely above 200 cc except 
in the group with antecedent chronic heart disease. In most 
instances all the abdominal viscera were found to be congested, 
this being especially true of the liver and spleen. As a result these 
organs were enlarged to such an extent that the enlargement of 
the liver was frequently discovered during life. The kidneys 
were generally congested, and, in addition, the renal vessels were 
sclerotic. This sclerosis in some instances had reached the stage 
of a vascular nephritis, a condition discovered in several of the 
cases during life. Infarcts were also found in the kidney, spleen, 
lung and brain, but only infrequently. 

Briefly the necropsy findings in cases of coronary thrombosis 
reveal arteriosclerosis, usually generalized, and especially marked 
in the coronary arteries. Because of this arteriosclerosis a throm- 
bus forms in one or more of the arteries, with a resulting infarct 
of the heart. Usually the anterior descending branch of the left 
coronary artery is occluded and the infarct involves the left ven- 
tricle and part of the septum. In the necrotic tissue polymorphonu- 
clear leukocytes are found in great numbers. The heart is generally 
enlarged, and outside of the area of infarction a so-called chronic 
fibrous myocarditis is usually found. From the cardiac lesion, 
in turn, result edema and congestion of the lungs and congestion 
of the abdominal viscera. 

Summary. If then the data from the clinical studies of nineteen 
patients with a diagnosis, confirmed by necropsy, of infarct of the 
heart be summarized and a typical case be constructed therefrom we 
will obtain a picture much as follows: We will find a patient, usually 
a man, possibly less frequently a woman, beyond the age of forty, prob- 
ably over fifty, complaining of severe pain over the heart or under 
the lower end of the sternum, or almost as frequently of pain in 
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the epigastrium. Less frequently the complaint may be of a 
sudden attack of extreme shortness of breath, persistent and unre- 
lieved by rest. A glance at the patient gives the warning that 
the nature of the illness is very serious and the condition of the 
patient correspondingly so. From the presenting signs and symp- 
toms and from the complaint attention is usually directed to the 
heart and a few questions soon establish the fact the patient had 
not had the usual forerunners of heart disease, such as rheumatic 
fever. Furthermore, in view of the severity of the dyspnea and 
other symptoms referable to the heart, one is surprised to find 
either little or no evidence of heart disease in the past history. 
Dyspnea on exertion, such as climbing stairs, may have been 
noticed for a few months, or some patients may have experienced 
a few attacks of anginal pain; but the exceptional person only 
has been incapacitated or prevented from carrying out his daily 
routine. 

The onset of symptoms with the infarction is very sudden and 
without warning. ‘The patient may have been in good or fairly 
good health the minute before being seized by an excruciating 
pain either in the region of the precordium or in the epigastrium, 
a pain which in most instances radiates into the shoulders and 
down one or both arms. Unlike anginal attacks, which may 
have been experienced previously, it persists, and relief at times 
seems impossible. With the pain may be an extreme type of 
dyspnea, or, in some instances, the dyspnea may occur alone. 
The attack may have begun after exertion or, as frequently happens, 
the individual may have been asleep at the time of the onset. If 
the patient has experienced attacks of anginal pain or dyspnea 
previously he needs no one to tell him that this attack is of an 
entirely different nature; most patients make this observation 
for themselves. While the pain of angina pectoris lasts minutes 
the pain of cardiac infarction lasts for hours or days, the same 
holding true for the shortness of breath. Closely following the 
pain and dyspnea may be nausea, vomiting, weakness or even 
collapse, so that the condition may actually resemble shock. In 
a few patients the heart may have begun to fail before the onset 
of the infarction, so that they may have been dyspneic, edematous 
and bedridden. In these people the occlusion of the coronary 
artery either accentuates the signs and symptoms already present, 
or, as is possible, the onset of the infarction may be masked by the 
severity of the previous illness. 

When one examines the patient he is impressed by the severity 
of the symptoms and by the fact that they seem out of all proportion 
to the physical findings. A careful search, however, is rewarded 
by finding enough points to enable one to recognize the true con- 
dition in the heart. The skin, a pale ashen color, is moist and 
cold; the expression of anxiety and suffering suggests the severity 
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of the condition. In the lungs signs of edema, either a few crack- 
ling rales at the bases or scattered extensively through both lungs, 
give the first clue of the failing circulation. Percussion reveals 
a moderately enlarged heart, and then, on further examination of 
it, one is struck by its weak action. The apex impulse can neither 
be seen nor felt, and on auscultation the weak, distant and scarcely 
audible sounds indicate also the weakness of the heart. Occasion- 
ally a pericardial friction rub is heard, and, if present, is an additional 
point in favor of infarction. Unfortunately a friction rub does 
not occur very frequently. One may find a regular rhythm or 
irregularities due to premature beats or less often to heart-block, 
and not infrequently one finds a tachycardia with a rate as high 
as 150 per minute. Electrocardiographic tracings may be helpful, 
but one cannot expect to make a diagnosis from them alone, as 
there is no typical or characteristic curve in the condition. 

On palpation of the abdomen one is apt to find an enlarged liver 
which may or may not be tender. In patients with the epigastric 
type of pain, tenderness and even spasm may be found in this region. 
Finally the presence of a fever and a polymorphonuclear leuko- 
cytosis adds to the number of findings which occur with sufficient 
constancy to make them of definite value in recognizing the con- 
dition. A careful search for and consideration of the points which 
have been mentioned make the diagnosis of cardiac infarction 
much less difficult and enables one to treat more intelligently those 
patients who survive the first stage of occlusion of the coronary 
artery. 

The writer wishes to thank Drs. H. A. Christian and S. A. Levine 
for many helpful criticisms and suggestions during the preparation 
of this paper. 


HEMATEMESIS IN NEPHRITIS. 


By Howarp F. Suarruck, M.D., 


ASSOCIATE ATTENDING PHYSICIAN, POSTGRADUATE HOSPITAL, NEW YORK. 


Tne determination of the cause of hematemesis is often a matter 
of considerable difficulty. This symptom has become almost 
inseparably associated with peptic ulcer. And yet the number 
of cases of gastric hemorrhage due to other causes is considerable. 

One of these causes is chronic nephritis or its allied states of 
arteriosclerosis and vascular hypertension. Massive hematemesis 
in these conditions is comparatively rare. But it occurs often 
enough to make us bear it in mind when dealing with an obscure 
case of this dramatic symptom. In this connection I wish to 
report the following case: 
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Case History. Mrs. M., a white American housewife, aged 
thirty-one years, was admitted to the medical service of the Post- 
graduate Hospital on March 20, 1920, complaining of having 
vomited a “cupful” of blood five hours previously. Her famil) 
history is of no interest. She married at seventeen and her hus- 
band and two children are in good health. At fourteen she had 
typhoid fever with complete recovery. Her appendix, both 
ovaries and uterus were removed when she was twenty-eight. 
Following the operation she had good health for two years. The 
morning of the day of her admission to the hospital she had a 
severe headache and vomited “a cupful” of bright red blood. 
Further questioning showed that for the past vear she had suffered 
with severe headaches, becoming increasingly severe in the last 
three months. During the same period her appetite had been 
poor; she had been troubled with nausea, and frequently vomited 
small amounts of clear mucus (rarely any food). She had gradually 
lost weight (twenty pounds) and had become so weak she could 
no longer do her housework. For several months she had noticed 
that any unusual exertion caused moderate dyspnea. Urination 
had averaged six times during the day and two or three times at 
night for eight months. During the last month she noticed numb- 
ness and formication in her hands and legs. There had been no 
abdominal pain or other symptoms referable to the gastrointestinal 
tract except the anorexia, nausea and vomiting noted above. 

Physical Examination. The patient was a poorly nourished 
woman in early adult life. Her skin and mucous membranes were 
rather blanched. Ears, nose, throat and teeth were all negative. 
There was no general lymphadenopathy. The lungs were clear 
except for a few fine, moist rales in the left axilla. The apex of 
the heart was in the fifth left interspace, 11.5 em. from the mid- 
sternal line; the right border at the sternal margin. The second 
aortic sound was loud and ringing; there were no murmurs; the 
action was regular and rate 102. The blood-pressure was 194 
systolic and 124 diastolic. On admission the abdomen was not 
examined because of the recent hemorrhage. Later examination 
showed no tenderness, palpable viscera, masses or free-fluid. ‘There 
was no edema. ‘The reflexes were normal. 

Ophthalmoscopic Evamination, Right fundus: Margin of disk 
completely obliterated; veins dilated; arteries contracted; numer- 
ous stellate hemorrhages scattered over the peripapillary area; large 
whitish spots here and there in equatorial zone. Left fundus: 
Similar changes though less marked. (‘Two days after admission. 

Laboratory Findings. Blood count; red blood cells, 3,488,000; 
white blood cells, 10,600; hemoglobin (Sahli), 60 per cent; differ- 
ential, 65 per cent polymorphonuclear leukocytes and 35 per cent 
larg >and small ly mphocy tes. Red blood cells showed slight central] 
pallor, 
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Urine: Specific gravity, 1010 to 1016; persistent faint trace of 
albumin; no sugar; few hyaline casts. 

Gastric analysis (made three wecks after hemorrhage): Fasting 
contents, 10 cc; faintly greenish fluid; lactic acid, 0; occult blood, 
0 (benzidin and guaiac); Boas-Oppler bacilli, 0; free HCl, 10; 
combined, 12; total acidity, 22. No food remnants. 

Ewald test meal: 60 cc yellowish fluid; mucus, +; bile, 0; lactic 
acid, 0; occult blood, 0 (benzidin); Boas-Oppler bacilli, 0; free 
HCl, 16; combined, 14; total 30. 

Stool: Examination made three weeks after hemorrhage; bile, 
++; no ova or parasites; blood, 0 (benzidin and guaiac) 

Roentgen-ray report (Dr. W. H. Meyer): Lungs show no path- 
ology; heart shows left-sided enlargement. Gastrointestinal tract: 
Stomach hypotonic; diminished peristalsis; no defect seen in 
stomach or duodenum; stomach empty in six hours; examination 
suggests only gastroenteroptosis. 

Blood chemistry: Urea, 11.4 mg. per 100 ce of blood; creatinin, 
2.14 mg. per 100 cc of blood; uric acid, 3.5 mg. per 100 ce of blood; 
sugar, 0.124 per cent; chlorides as NaCl, 0.419 per cent. (Patient 
had been on low protein diet several days preceding this exami- 
nation.) 

Phenolsulphonephthalein elimination: 130 ce urine with 30.4 per 
cent in two hours. 

Response to nephritic test meal: Total day urine, 794 cc; specific 
gravity range, 1008 to 1013; total night urine, 1385 cc; specific 
gravity, 1007; day urine (sodium chloride), 0.36 per cent; total, 
2.85 gm.; night urine, 0.16 per cent; total, 5.06 gm.; day urine 
(nitrogen), 0.21 per cent; total, 1.69 gm.; night urine, 0.097 per 
cent; total, 1.34 gm. 

Progress Notes. During the first twenty-four hours the patient 
vomited fresh blood, once about four ounces, once about two 
ounces and once about six ounces. The vomiting ceased after 
the first twenty-four hours. She was given the routine treatment 
for hematemesis, followed by salt-poor diet, forced fluids, sodium 
nitrite, luminal, chloral and rest. She rapidly improved and was 
discharged on April 3, having only an occasional headache and 
gaining in weight and strength. Blood-pressure on discharge was 
210 systolic and 118 diastolic. She returned to the hospital on 
July 25, 1920, saying she had been getting worse for the past month, 
losing weight and strength and suffering with severe headaches. 
She was quite dyspneic on slight exertion and vomited several 
times, but no more blood. Physical examination was the same 
as during her previous stay in the hespital, except that the retinal 
hemorrhages were more numerous and extensive. Blood-pressure 
was 250 systolic, blood chemistry showed no essential change, 
phenolsulphonephthalein excretion was 28 per cent in two hours. 
After leaving the hospital August 5, 1920, she became gradually 
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worse and died in uremic coma October 20, 1920. Autopsy was 
refused. 

Discussion. It is difficult to learn the frequency of hematemesis 
in chronic nephritis, arteriosclerosis or vascular hypertension. 
However, since Richard Bright gave us his description of the 
disease that bears his name, there have appeared from time to 
time scattered through the literature, chiefly in France, reports 
of gastrointestinal hemorrhages including hematemesis occurring 
in these diseases. Bright! himself, in 1829, spoke of gastric and 
intestinal hemorrhages in some cases of nephritis, but he saw 
only a clinical coincidence in the occurrence and did not suspect 
the relationship that might exist between them. Even before 
this Latour, in 1815 (quoted by Riesman"), described epistaxis 
and other forms of bleeding in dropsy; and still earlier Morgagni 
reported the case of a woman with the odor of urine in her breath, 
who vomited blood and had epistaxis with beneficial results. Later 
the association of various forms of hemorrhage, including gastro- 
intestinal hemorrhage in nephritis and uremia was noted and 
reported by a number of observers. Among these were Rayer,? 
Malmsten,’ Johnson,‘ Treitz,> Fournier,6 Moxon,’ Bartels,’ Dodet,® 
Mathieu and Roux,'!® Monpeurt"' and Lancereaux.” Most of 
these observers described chiefly the intestinal hemorrhages and 
their lesions which occur more often than those in the stomach. 

In a group of 68 cases of uremia collected by Dickinson,'* how- 
ever, there were 3 with hematemesis, and Bonifas' reported a 
severe gastric hemorrhage in a case of nephritis, aged thirty years, 
with recovery. In reviewing the hemorrhagic manifestations occur- 
ring in nephritis, Riesman" discusses hematemesis among others. He 
believed that renal disease was a cause of hemorrhagic diathesis, the 
factors being hypertension, arterial disease and toxemia, and, further, 
that there was some toxin in the blood acting on the capillary 
endothelium and impairing the integrity of the blood. Decreton" 
described a case of gastric hemorrhage and tarry stools in a man 
showing Cheyne-Stokes breathing, uremia and a high blood urea, 
79 mg. per 100 ce of blood becoming 11.7 mg. per 100 ce of blood 
six weeks later. He then discusses the differential diagnosis of 
gastric carcinoma and ulcer in patients with hematemesis showing 
evidence of nephritis, arteriosclerosis and hypertension, pointing 
out the importance of determining the blood urea before deciding. 
It is very interesting in this connection to note the low figures for 
blood urea in the case reported by the writer. ‘The blood chemistry 
was determined in both instances, however, after the patient had 
been taking a low-protein diet for several days. Uric acid was 
increased in the writer’s case. Crispin,'? in a general discussion 
of gastric hemorrhage, mentions nephritis and vascular hyper- 
tension as causes and urges a careful search for them in unexplained 
cases of gastric hemorrhage. He reports a case of hematemesis 
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in which a gastroenterostomy was done in 1914 for supposed 
peptic ulcer. Because of repeated gastric hemorrhages the patient 
was explored at the Mayo Clinic in 1915, but no ulcer was found. 
He had a blood-pressure of 185 systolic, slight left-sided cardiac 
hypertrophy, phthalein excretion of 43 per cent and a negative 
gastrointestinal roentgen-ray, except for a normal functioning 
gastroenterostomy. ‘Three months after leaving the Mayo Clinic 
he had another severe gastric hemorrhage and a blood-pressure of 
250 systolic. 

Pathology. No uniform pathologic findings have been reported 
by those who have had the opportunity of studying these cases. 
Monpeurt," reviewing the work previously appearing on the sub- 
ject, found that nephritis most often gives rise to intestinal ulcer- 
ations, and that in the aged gastric ulcerations do not occur with- 
out intestinal lesions. Ulcers in the stomach and ileum in uremia 
were classified as follows by Gandy'*: (a) Hemorrhagic infiltration; 
(b) simple erosion; (c) true ulcer. Treitz> described uremic lesions 
in the stomach and intestines as thinning of the mucous membrane, 
hyperemia and finally ulcerations; while Lancereaux,” in a case of 
gastric hemorrhage in nephritis, was unable to find any gastro- 
intestinal ulceration. Pineau'® believed that both hematemesis 
and melena in nephritis are due to increased blood-pressure, 
increased permeability of the bloodvessels and minor alterations 
of the mucosa. A man aged thirty-eight years, dying of hema- 
temesis, is reported by Hirschfeld? who showed at autopsy onl) 
marked lesions of sclerosis of the gastric arteries, of which one was 
the seat of a small aneurysmal dilatation. Widal and Boidin® 
described a patient dying in hematemesis and showing no ulcer 
or cancer. They found only endarteritis of the gastric vessels. 
In four cases of pronounced hematemesis Fisher” found only 
small white kidneys. 

Summary. |. A case of severe hematemesis is reported due, 
as far as could be ascertained, to chronic nephritis with hyperten- 
sion. 

2. A review of the literature shows several reports of this rather 
unusual complication, but gives no uniform conclusions about 
the cause or pathology of this symptom. 
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Tur Derecrive DELINQUENT AND INSANE. By Henry A. Corton, 
M.D. Pp. 201; 82 illustrations. Trenton, N. J.: Princeton 
University Press. 


Tuts remarkable book presents the widely known views of its 
author on the relation of infection to mental diseases. An illus- 
tration of the many reactions which it can rouse is found in its 
preface where Dr. Meyer regards the book as a stimulant to the 
production of well-endowed research centers which will afford “a 
certain surplus of opportunity instead of the deplorable and dis- 
graceful halfway measures with which the study of mental diseases 
has had to skimp along.” 

The reader can well become interested in the writer's positive 
views: “Psychoses arise from a combination of factors, some of 
which may be absent, but the most constant one is an intracerebral, 
biochemical, cellular disturbance arising from circulating toxins, 
originating in chronic focal infections situated anywhere in the bod) 
and probably to some extent in disturbances of the endocrine 
system.’ This is a proposition that can be studied without preju- 
dice. The chapter about the pathology of the mouth can be left 
for bacteriologists and dental surgeons to judge, after they have 
had plenty of time to satisfy themselves by their own work. ‘The 
general clinical statement, that in the impacted molars and other 
infected teeth of children lies the explanation for such abnormal 
characters as the shut-in personality, cannot be controlled so 
definitely. In fact in the clinical statements and data which the 
author gives, the most astonishing feature is the number of inter- 
pretations that are possible. The following case will serve as an 
example. A boy, aged nineteen years, in a profound depression, 
showed by roentgen-ray studies four impacted third molars, a 
serious gastrointestinal infection and had badly infected tonsils. 
He was taken home improved, became maniacal and has been 
confined in various institutions where no attention has been paid 
to the gastrointestinal tract. 

Many clinical cases are given in some detail to show that recover) 
and improvement have followed surgical and other procedures 
directed to the detoxication of the patient. The records of other 
hospitals, where other methods are practised, will show parallels of 
these individual cases. We quote from a reprint which by chance 
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was received in the same mail as the author’s book: “I recollect 
one instance of an inmate who had been four years regarded as a 
hopeless dement, and for whom an early death was anticipated 

and yet, a twenty-minute interview showed that this man 
was merely a profoundly timorous psychasthenic, who had com- 
pletely lost heart, overburdened with the psychologic puzzles he had 
been endeavoring to solve before his incarceration. He returned 
to normal life after four months’ careful body and mental nursing.”’ 
The careful physician will want time enough to see the results of 
any new therapy demonstrated in some cases which he himself 
knows pretty well. Many physicians have a group of cases in 
miud who have gone to Trenton and have not apparently been 
benefited; it is possible that some of these have not submitted to 
all the’ procedures which the author thought necessary. Among 
other unsettled points there is the question of how much psychi: 
effect is produced by the intense enthusiasm and activity which 
the new patient meets at Trenton, and as the author suggests, a 
patient must be glad to believe that his trouble is a physical one 
from which he can be relieved without much effort on his own part. 

It is embarrassing to criticise the author’s conclusions as to 
the value of certain detoxicating procedures when one sympathizes 
with his position on the restraint of patients, with his optimism, 
his determination to leave no stone unturned to send a patient 
home well, and the way in which he has brought into his psycho- 
pathic wards the atmosphere of the general hospital. One does 
not need to turn bis back upon these good things to urge slowness 
in accepting a certain technic which deals with very complicated 
and varying organisms. 

We think the author would agree with the following way of stat- 
ing his position. There are not many persons who acquire mental 
disease because their ancestors had it, nor are there many, 
hereditarily tainted, are tipped over by the mental distresses the 
meet. Most psychotics have been riding in flat-bottomed boats 
not in canoes, and it has taken an infection from outside to tip 
them over. Those people who have infections and do not capsiz 
are veritable rafts in their stability. It is a hopeful view, especial, 
since even the canoe may be kept right side up if the essential 
disturber, infection, be eliminated. We can hope that in time it 
will turn out to be a correct view. O 


MepicaL Recorp VistrinG List, ok Puysicians Diary. Revised 
New York: William Wood & Co., 1922. 


THis annual visiting list is made up for the vear 1923 in the usual 
attractive form. In addition to the spaces for recording professional! 
services there are many tables of drugs, doses, and condensed 
information of value for quick reference. \\ 
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DISEASES OF THE SKIN. By Henry H. Hazen, A.B., M.D., Pro- 
fessor of Dermatology in the Medical Department of George- 
town University. Second edition. Pp. 608; 241 illustrations, 
including 2 color plates. St. Louis: C. V. Mosby Company, 
1922. 


‘THE present volume contains about seventy more pages than the 
first edition, published seven years ago. The entire work shows 
signs of careful revision. Changes have been made in classification 
and several new subdivisions have been formed. There are a 
number of new illustrations and some of the old ones have been 
omitted. The technic of superficial roentgentherapy has been 
brought up to date and a brief consideration of radium and photo- 
therapy added. Almost every chapter has been improved by 
some addition or suppression. The discussion of the etiology of 
eczema shows accordance with the modern viewpoint. The author 
has previously indicated his interest in skin diseases in the negro 
race and references to this phase of the subject occur more often 
than in other manuals. His key to diagnosis is rather novel and 
decidedly practical. In therapy the writer frequently diverges 
from the worn path, but he is not at all radical. The entire sub- 
ject is handled in a direct, common-sense manner. Owing to the 
lack of a confusing variety of treatment for each disease, the book 
should be especially useful to the student. Briefly, an excellent 
medium-sized work on dermatology has been improved and mod- 
ernized. C. 


CLINICAL AND OpERATIVE GYNECOLOGY, By J. M. Munro Kerr, 
Professor of Obstetrics and Gynecology, Glasgow University 
(Muirhead Chair); Gynecological Surgeon, Royal Infirmary, 
Glasgow. Pp. 832; 225 illustrations and colored plates. London: 
Henry Frowde, Hodder & Stoughton, 1922. 


Dr. Kerr emphasizes the clinical aspects of gynecology in this 
excellent book, and this attitude toward the clinical side is strength- 
ened by the inclusion in the text of a large number of abridged 
case histories illustrative of a certain point under discussion. 
The sections on Anatomy, Nervous Disorders of Women and 
Venereal Diseases have been ably handled by colleagues. The very 
sane discussion of the endorine glands is to be commended. Radium 
does not seem to be regarded in as wide a therapeutic range as in 
this country, and its possibilities as a cure in cancer are rather 
questioned. ‘The operative details incident to the surgical side of 
this specialty are clearly and briefly described, the line drawings 
of the stages of operations accompanying the text are well executed. 
The reviewer notes the omission of the consecutive numbering of 
the illustrations after a certain point, thus rendering correlation 
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between them and the foregoing text rather difficult. Personal 
preference or objection to various operative measures are frankly 
stated. ‘The color plates by Maxwell are unusually good, as indeed 
are most of the illustrations. Chapter XX gives a resume of the 
conditions in nearby organs which may simulate pelvic disease. 
There is little to criticize and much to commend in this well-balanced 
treatise. W. 


A Manvat or PHarmMacoLocy aNpD Its APPLICATIONS TO THERA- 
PEUTICS AND ToxicoLoGcy. By ToraLtp SoLLMANN, M.D., Pro- 
fessor of Pharmacology and Materia Medica in the School of 
Medicine of Western Reserve University, Cleveland. Second 
edition. Pp. 1066. Philadelphia and London: W. B. Saunders 
Company, 1922. 


Ir a man may be told by the company he keeps, still more should 
be revealed by the book he writes. The author’s comprehensive 
presentation within the limits of an octavo volume is, we believe, 
a demonstration of this axiom. Aiming to combine the broad 
conceptions of a text-book with the mass of minute details of a 
reference book, he has had to make liberal use of large and small 
print, side headings, black face, italics, footnotes and similar 
devices. Although this often entails as many as six forms of type 
on one page, we feel that the resultant loss of ease and continuity 
is more than compensated for by the saving of space and reader's 
time. Appendix A—a tabulation of average doses in four groups 
according to their practical importance—should be a useful aid to 
the undergraduate student; while the bibliography of over six 
thousand titles should be of great value to students of all grades. 

kK. 


Proven THERAPY AND Nonspeciric Resistance. By WILLIAM 
I. Pererson, M.D., Associate in Pathology, University of Illinois; 
College of Medicine, Chicago, Ill. With an introduction by 
Josepu L. Mititer, M.D., Professor of Medicine, Rush Medical 
College, University of Chicago, Chicago, Ill. Pp. 314. New 
York: The Macmillan Company, 1922. 


Tus book is a pioneer in its field. It is not a text-book or a 
dogmatic statement of the subject—the time is not vet ripe for 
that—but a careful compilation, review and analysis of all the 
evidence that has accumulated in a voluminous literature. The 
task has been well performed by a man particularly fitted for it 
by his knowledge of the problems of immunity and by his large 
clinical experience with protein therapy, a man who combines 
enthusiasm with a sound and usually conservative judgment. 
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Beginning with a historical review, the author describes the various 
nonspecific agents, the typical reactions produced, and the theories 
hitherto advanced as to the mechanism of the reaction. He next 
states in a clear and convincing manner his own conception of 
this mechanism. ‘The second half of the book is taken up with 
a review and discussion of the clinical results obtained in a variety 
of diseases. The final chapter deals with indications and contra- 
indications. While these are frequently alluded to throughout 
the book, this chapter might have been a trifle fuller, or perhaps 
more advantageously placed. A full bibliography with over 1200 
references is appended. Protein therapy is finding an increasing 
application in infections. Its field is that of the clinician as well 
as the immunologist. This book should have and deserves a 
correspondingly wide appeal. K. 


HANDBOOK OF PHystoLocy. Revised by C. W. GREENE. 
Tenth American edition. Pp. 820; 524 illustrations. New York 
William Wood & Company, 1922. 


Tuts well-known text-book has been considerably revised for 
this new edition. It has certain advantages over most of the other 
text-books for anyone commencing the study of the subject who 
needs a comprehensive knowledge of the more elementary facts. 
These advantages depend partly upon the fact that details of 
histology and of fundamental biochemistry are given as well as 
the physiologic deductions that can be made from them, and partly 
because definite statements are made, while less stress is laid on 
the evidence on which these statements are based. 

Such a statement of the main facts of physiology, without deal- 
ing too much in theory, should make the book useful for certain 
types of students, but this method of teaching is doomed to failure 
unless the facts are absolutely accurate. Unfortunately, this is 
not the case in this edition, for there appear to be some serious 
mistakes, presumably misprints, which greatly diminish the value 
of the book, and some of which the reviewer mentions in a spirit of 
friendly criticism in the hope that they will be modified. 

Thus, in dealing with the gases found in the lungs and tissues, 
excellent reproductions of some of Barcroft’s curves are included; 
but further on the oxygen tension of the arterial blood is repeatedly 
given as 29 mm. of mercury, which is entirely inconsistent both 
with the curves and figures given previously and with our modern 
knowledge. In the same place wrong figures for the carbon-dioxide 
tension in expired air are given. 

Another part of the book which requires revision in order to 
make the physiologic basis agree with the clinical findings is that 
describing the passage of sensory impulses up the spinal cord, 
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Other criticisms which might be made are that, while in places 
much of the book has been brought up to date, including even the 
latest work of Macleod on insulin, in other places old methods are 
still described, and even at times old conclusions are drawn. On a 
subject of such importance as hemoglobin estimations it is a pity 
that neither the Sahli nor the Haldane method, the two most 
accurate modern clinical methods, are included; and that in a 
subject so important as heart sounds, graphic records should still 
be reproduced obtained by Einthoven, using an obsolete method 
instead of some of the records that have been obtained recently in 
this country by Wiggers. 

If a few of these errors could be corrected, particularly in the 
misprints of figures dealing with gases, the book would have a real 
value as an elementary text-book which covered the whole subject 
very thoroughly. 


OTO-RHINOLARYNGOLOGY FOR THE STUDENT AND PRACTITIONER. 
By Grorce Laurens, M.D.; authorized English translation of 
the fourth revised French edition by H. Clayton Fox, F.R.C.S. 
(IRELAND), with a foreword contributed by Sir J. Dunpas- 
GRANT, M.A., M.D., F.R.C.S. Second English edition. 5S9 
illustrations. New York: William Wood & Company, 1922. 


Tuts translation of the fourth French edition of George Laurens’ 
treatise on diseases of the nose, throat and ear is of special value 
to the student and general practitioner. The author has endeav- 
ored to give to the general practitioner the necessary data which 
would enable him to diagnose and treat the more common ailments 
of the nose, throat and ear, making it clear, however, that certain 


diseases cannot be successfully handled, except by a specialist. 


Methods of treatment and the more simple operations are described 
in sufficient detail to enable the general practitioner, with a certain 
amount of practice to take care of the common diseases. Opera- 
tions and other technics demanding special training are only men- 
tioned and not described in detail, as the author rightly believes 
such cases should be referred to a specialist. One of the valuable 
parts of the book is contained in the “What to Avoid” remarks. 
Though in a few details we cannot agree with the author, on the 
whole, the book is a very reliable one and a safe guide for those 
beginning the study of otolaryngology. It is well illustrated with 
numerous and clear, though not elaborate, illustrations, and the 
text is very easily readable. In this edition particular mention 
has been made of Vincent's angina, hay-fever, rhinometry, pseudo- 
hemoptysis of laryngeal origin and vaccine therapy. Also aural 
vertigo and the intratracheal injections of medicated liquids is 
given special attention, W. 
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THE ORIGIN AND EvoLuTion oF THE HuMAN Dentition. By 
Kk. Gregory, Px.D., Associate Professor of Vertebrate 
Paleontology, Columbia University; Curator of the Department 
of Comparative Anatomy, American Museum of Natural History, 
New York. Pp. 548; 353 illustrations. Baltimore: Williams 
& Wilkins Company, 1922. 


In this very exhaustive treatise is traced the gradual develop- 
ment of the teeth from the earliest times and from the lowest verte- 
brates up to those of modern man. A detailed review could only 
be undertaken by a paleontologist. Those seeking the reasons 
for the present formation of the human dental organs will find here 
many points elucidated. It is through the labors of such purely 
scientific workers as the author, that true principles for the modern 
practice of medicine and dentistry are established. I. 


DISEASES OF THE SKIN AND THE Eruptive Fevers. By Jay F. 
ScHaAMBERG, A.B., M.D., Professor of Dermatology and Syphilis, 
Graduate School of Medicine, University of Pennsylvania; Der- 
matologist to the Philadelphia General Hospital and the Jewish 
Hospital; Fellow of the College of Physicians of Philadelphia; 


ex-President of the American Dermatological Association. 
Fourth edition. Pp 625; 228 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1922. 


THE author’s excellent book on Diseases of the Skin has forty-one 
additional pages more than in the last edition. ‘The volume has 
been brought up to date by the following additions: Eczematoid 
Ringworm or Tinea of the Extremities; Copra Itch; Larva Migrans: 
Brown-tail Moth Dermatitis; Trichoptilosis; Granuloma Annulare; 
Purpura Annularis Telangiectodes; Sarcoid; Gangosa; Espundia; 
Paraffinoma; Leukemia Cutis. 

The chapter on Roentgen-ray Therapy has been rewritten, giving 
the MacKee-unit method for the treatment of various cutaneous 
diseases. Syphilis has been much amplified, as the third edition 
of this book contained but twenty-five pages, and in the present 
volume this subject is covered in fifty-four pages. New pictures 
have been added under the following headings: Eczema, Pem- 
phigus Vegetans, Herpes Zoster, Lichen Planus, Acne Necrotica, 
Pityriasis Rosea, Larva Migrans, Xeroderma Pigmentosum, Sar- 
coid, Syphilis, Yaws, Gangosa, Espundia (Leishmaniasis). 

The volume is extremely readable and well edited. Kk. 


PROGRESS 


MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE OF 


W.S. THAYER, M.D. 
PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND 
AND 


ROGER 8S. MORRIS, M.D., 
FREDERICK FORCHHEIMER PROFESSOR OF MEDICINE IN THE UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO. 


Prevention of Goiter.— McC Lenpen (Science, 1922, 56, 269) empha- 
sizes that the goiter belt seems to be a low iodide belt. Practically all 
the world’s supply of iodin is now in the sea, where there is a calculated 
total of Sixt) billion metric tons. The writer, therefore, suggests the 
prevention of goiter by the use of table salt, made from sea-water 
A less attractive possibility is the addition of powdered kelp for food 


Arteriosclerosis and Diet.—NewsurGu and CLarkson (Jour. An 
Med. Assn., 1922, 79, 1106) studied the bloodvessels of rabbits, which 
had been fed on diets containing various percentages of protein. Diets 
containing 27 and 36 per cent of protein were followed by internal 
changes which resembled true arteriosclerosis. Large groups of rabbits 
fed on normal vegetable diets failed to show such changes. The time 
of appearance and the severity of the vascular change were roughl) 
proportional to the amount of protein fed and the duration of the 
feeding. All rabbits who ate high protein diets for six months or 
more showed extensive changes. It is not claimed that human arterio- 
sclerosis is caused by a high protein diet. It is pointed out, however, 
that carnivorous animals show a higher incidence of arterial disease 
than do herbivorous. 


Phthisiogenesis and Latent Tuberculous Infection.—Opir (lm. Rei 
Tubere., 1922, 6, 525) states that pulmonary tuberculosis in early 
childhood is not selective; it affects any portion of the lung. It is 
progressive with almost no tendency to heal or to form fibrous tissue 
The miliary form is common; 16 per cent of fatal cases die of men- 
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ingitis. The incidence of pulmonary tuberculosis at autopsy on 
children (dead of other cause) agrees substantially with the incidence 
of infection as indicated by the von Pirquet skin test. Children sick with 
“masked” tuberculosis —‘‘ frequent coughs and colds, attacks of unex- 
plained fever, loss of weight, anorexia and asthenia’ —show a very 
high percentage of positive skin tests and complement-fixation tests 
An absolute differentiation between latent tuberculous infection and 
clinical tuberculosis in children cannot be made. Primary intestinal 
tuberculosis is well recognized, but the bacillus leaves local lesions 
along its path of entry in Peyer’s patches, mesenteric nodes, cervical 
nodes, etc. After the seventh or eighth year of life, lung lesion tends 
to become localized at the apex and the lesion is more fibrotic and more 
chronic, and is without the caseation of the bronchial lymph nodes, 
which is common in children. This type of lesion—latent apical infec- 
tion—is easily differentiated from phthisis (chronic, fibrotic tubercu- 
losis) and is “transformed into phthisis only when the tuberculous 
lesion becomes active and progressive.” At autopsy this type of 
latent lesion occurs in one-sixth of the people dying from whatever 
cause. Adult phthisis may be and probably is occasionally acquired 
in childhood, as is strenuously maintained by von Behring, but by 


far the most of the children infected under one year of age soon die 
The lesion in chronic lung tuberculosis is predominantly fibrotic rather 
than caseous or pneumonic, and it is probable that the ordinary case 
is one which has been infected, probably repeatedly, prior to the 
development of clinical phthisis. Many workers have reported fibro- 


tic lesions (phthisis-like) in experimental animals which have been 
reinfected, but not in animals with primary infection. The primary 
infection in animals has more the appearance of the tuberculosis of 
infants and young children. Adults may become repeatedly infected, 
even though sources of infection are at times difficult or impossible 
to find. Most adult tuberculosis comes at a period when the child- 
hood infections are healed. In adults the course is chronic and the 
disease fibrotic because the adult has a relative immunity from a former 
infection. Adult phthisis seems to come usually from infection through 
the air passages. The extensive experiments of Calmette do not con- 
vince one that phthisis necessarily arises from infection through the 
intestinal tract. It has been found that from 350 to more than 500 
times the number of tubercle bacilli are required for infecting an 
animal by ingestion as by inhalation. Sputum from phthisis remains 
a great source of danger, as does also contaminated milk. 


Pernicious Anemia and Protein Sensitization.—laner (La press: 
méd., 1922, 81, 873) for several years had good results in the treatment 
of pernicious anemia from the administration of fermented milk (kefir 
It was thought that the action of this kefir might be due to its protein 
effect. Therefore a case of pernicious anemia which failed to respond 
to the ordinary methods of treatment was when almost moribund given 
an intramuscular injection of 5 ce of sterilized milk. There was an 
intense immediate reaction with a high fever, which was followed 
shortly by a very marked subjective and objective improvement 
Subsequent cases similarly treated have shown various results but some 
have been definitely improved. These observations led Faber to some 
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very interesting speculations concerning the pathogenesis of pernicious 
anemia. He summarizes the familiar arguments for the origin of per- 
nicious anemia in an intestinal intoxication. He points out that the 
achylia, which is known frequently to precede the onset of the anemia, 
will permit an abnormally abundant bacterial flora in the part of the 
intestine in which absorption is most rapid and will also permit the 
proteins of the food to reach the small intestine practically unchanged. 
Thus he thinks proteins may be absorbed as such and sensitization 
result. He suggests then that pernicious anemia may be a “sort of 
chronic alimentary anaphylaxis” and that the relapses and remissions 
may be due to variations in the immunity of the organism. 


Reticulated Erythrocytes. KrumBHAAR (Jour. Lab. and Clin. Med., 
1922, 8, 11 suggests the word “ Reticuloeyte” to designate red blood 
cells revealing a reticulum by methods of vital staining and that when 
the normal percentage of those cells in the peripheral blood is exceeded 
the condition be designated “ Reticulesis.”” He reports that in experi- 
mental plethora in dogs the reticulated cells are greatly diminished 
The normal variation in reticulated cells in the human adult is from 
0.1 to 1 per cent. Infants show an increased percentage during the 
first week of life By the end of the first week the picture should 
resemble that of the adult. It is pointed out that the degree of reticu- 
losis is a better index of the functional activity of the bone marrow than 
the study ol polychromatophilia or nucleated forms. 


Erythropoietic Action of Germanium Dioxide.—Kast, Croii and 
Scumitz (Jour. Lab. and Clin. Med., 1922, 7, 643) treated 16 cases 
of anemia with germanium dioxide. They gave 100 to 200 mg. dail) 
or every two or three days until about 1 gm. had been given. An 
apparent erythropoietic action was observed in several of these cases. 
The most marked changes in red count and hemoglobin occurred in 
anemia secondary to hemorrhage. Total solids in the blood were 
increased, but not sufficiently to explain the increase in red cells on the 
ground of decrease in plasma volume. No deleterious effects of the 
drug were noted. 


Intravitam Bone Marrow Studies.—Morris and Fatconer (Arch 
Int. Med., 1922, 30, 485) have devised a drill for trephining long 
bones to secure living bone marrow for histological and cultural stud) 
They have obtained marrow specimens from numerous animals without 
untoward results. The marrow obtained by this method showed the 
same characteristics as were visible in sections of the marrow made 
after killing the animal. The authors feel the! this method of examina- 
tion can be used safely in human beings and that it might throw much 
light on early phases of obscure blood diseases. 


Etiology of Scarlet Fever.—Buiss (Jour. Exper. Med., 1922, 36, 


575) reports further studies of scarlet fever strains of streptococcus. 


Contrary to the traditional idea that this organism is present in many 


but not in all cases of scarlet fever, Bliss reports its occurrence in 100 
per cent of scarlatina patients during the first week of the disease 
While these organisms had no special morphological or cultural criteria, 
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and in fact varied in their growth characteristics, SO per cent of them 
were identical as regards their reaction to specific agglutinating sera 
Of special interest was a strain recovered from a mastoid infection with 
a scarlet rash, which serologically fell into the scarlatinal group of 
strains. The writer is very conservative in interpreting his findings, 
but implies that a special group of hemolytic streptococci is at least an 
invariable concomitant of scarlet fever. 


Thyroid Function. — Marine (Phys. Reviews, 1922, 2) reviews our 
present knowledge of the functions of the thyroid gland. He points out 
that the thyroid has been shown to develop from a single ventral tubular 
down-growth of pharyngeal endoderm. The so-called “lateral thyroid 
anlagen,” formerly believed to form the lateral thyroid lobes, are acci- 
dental inclusions which later undergo atrophy. A review of the litera- 
ture shows that the relation between the number of mitochondrial 
granules and the pharmacological activity of the gland is not generally 
accepted in view of the abundance of these granules in the thyroid in 
myxedema. Thyroid adenomata are believed to develop from cell 
rests which atrophy under normal conditions but which form adenomata 
under certain conditions calling for increased thyroid activity. Thy- 
roidectomy in animals has resulted in an average maximum reduction 
in total metabolism of 35 to 40 per cent, which figure “corresponds 
closely to that observed in the severest forms of human cretinism and 
myxedema and may be designated as the myxedema level.” A close 
interrelationship of suprarenal cortex and thyroid has been observed, 
and Marine believes that exophthalmic goiter is intimately involved 


with cortical exhaustion and epinephrin stimulation. The review 
includes a survey of our present knowledge of the bearing of iodine 
metabolism upon the physiology of the thyroid gland and of the inter- 
relationship of the thyroid and the other glands of internal secretion. 
The paper is brief and the clinician will find it well worth the reading 
in detail. 
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Report on Artificial Pneumothorax.—Burrett and MacNa try 
(Medical Research Council. Special Report No. 67, abstracted as one of 
the leading articles in the British Medical Journal, September 30, 1922, 
p. 606) in the first part of the report discuss pneumothorax from all 
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aspects and give a summary of Burrell’s first 150 cases. It is found that 
patients with a low resistance and in whom the disease is progressing 
rapidly are but little benefited by the operation; patients with high 
power of resistance usually do well with sanitorium or other medical 
treatment. It is in the intermediate cases (those in whom the disease 
is subacute and in whom the healthier lung is not too seriously involved 
that artificial pneumothorax offers the greatest hope of permanent 
benefit. The risks of the operation are so slight and the danger of the 
disease spreading so great, that all patients of this class are entitled 
to the probable benefit afforded by the operation. Burrell’s 150 cases 
may be divided into three classes: in the first group, an efficient pneumo- 
thorax was produced; in the second, only a partial pneumothorax was 
induced and in the third, none was obtained because of the pleural 
adhesions. There were 107 cases in the first group; in 40 the disease 
was arrested and in 22 there was improvement. The result in the other 
groups was not nearly so good. The second part of the report consists 
of the answers to a questionnaire sent to sixteen British physicians. The 
replies indicate that these physicians are unanimous in their approval of 
pneumothorax as a therapeutic measure, and their approval gains weight 
when it is learned that these sixteen physicians have induced pneumo- 
thorax in 14,000 to 15,000 patients. There is a difference of opinion as 
to which patients are most suited for the collapse treatment; but the 
general consensus of opinion appears to be that after institutional treat- 
ment has been given a fair trial, as soon as it is noted that the disease is 
not responding, pneumothorax should be induced. The collapse treat- 


ment shows that the first essential to the arrest of active pulmonary 
tuberculosis is immobilization and the more complete the rest given 
the tuberculous lung, the better the healing. Thus the same principle 
is applicable to surgical and pulmonary tuberculosis, and that is, rest 


The Intratracheal Injection of Oils for Diagnostic and Therapeutic 
Purposes.—Corper and FREeEp (Jour. Am. Med. Assn., 1922, 79, 1739 
studied the effects produced by the intratracheal injection of small 
quantities (0.05 to 1 ec) of some oils that have been highly recommended 
in the treatment of tuberculosis. Some of these substances have 
hitherto been regarded as quite harmless to the pulmonary tissue and 
of considerable bactericidal power; others were thought to be sufficiently 
irritant to elicit a mild fibrosis which promoted the healing of the dis- 
eased area (lung abscess, bronchiectasis, etc.). Corper and Freed 
found that the injection of so-called “bland” oils is accompanied by 
grave danger. Chaulmoogra oil and the mixed esters of chaulmoogra 
oil are, when injected into rabbits, intensely irritant and cause profound 
pathological changes in the lung which may range from acute pneu- 
monic consolidation with abscess formation to a proliferative broncho- 
pneumonia, depending on the localization of these oils in the lung and 
on their concentration. Even so dilute a solution as 10 per cent chaul- 
moogra oil in olive oil or liquid petrolatum produces a distinct prolifera- 
tive bronchopneumonia. Olive oil or liquid petrolatum injectesl intra- 
tracheally is aspirated into the pulmonary alveoli and may remain 
there unabsorbed for months causing a mild type of localized pneu- 
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monia. It is probable that the local application of one of these oils to 
the larynx or to a bronchus through the use of the bronchoscope, is 
followed by the aspiration of the oil from the site of application and by 
its distribution throughout the adjacent alveoli. The conclusion that 
seems obvious is that even “inert” oils are dangerous when aspirated, 
and that the greatest care must be used in introducing any foreign body 
into the normal or diseased lung. 


Temporary Disturbances of the Circulation and Respiration Due to 
Local Anesthetics.—The object of the studies reported by Ross (./our. 
Lab. and Clin. Med., 1922, 8, 1) was the determination of the changes 
occurring in the respiratory and circulatory systems when the commonly 
used local anesthetics were applied to animals by the same methods 
that are used in medical practice. The local anesthestics (cocain and 
procain) were injected into the tonsillar tissue or painted on the pharynx; 
the epinephrin was injected submucously into the tonsils. The sub- 
mucous injection of epinephrin (adrenalin) elicited practically no effects, 
raising blood-pressure only 8 per cent and accelerating breathing by 
16 per cent. Cocain injections had a more marked effect, elevating 
arterial blood-pressure by 83 per cent and venous pressure by 100 per 
cent; the heart rate was increased only 3 per cent and respiration 9 
per cent. When both epinephrin and cocain were injected into the 
same tonsil, profound circulatory and respiratory changes ensued; 
arterial pressure rose 233 per cent, and venous pressure 467 per cent; 
the heart rate declined 18 per cent and respiratory rate was doubled 
The preliminary injection of atropin and morphin lessened these strik- 
ing changes to a slight degree only. In another series of experiments 
cocain (20 per cent) was painted on the pharynx and subsequently 
epinephrin was injected into the tonsils. The effects on circulation 
and respiration were greater than when epinephrin alone was injected 
hut much less than when both the epinephrin and cocain were injected 
together. Procain (20 per cent) when swabbed on the tonsils and 
pharynx caused no definite reduction in the effects of cocain-epinephrin 
injection. Ross draws the following conclusions: The submucous 
injection of epinephrin and cocain into the tonsillar tissue brings on 
systemic reactions similar to those that follow the intravenous injection 
of these drugs, and causes an enormous increase in arterial and venous 
pressures. The latter is increased more than twice as much as the 
former, and the great rise in venous pressure may cause cerebral 
asphyxia and thus explain all the temporary disturbances that occur 
in medical practice after the use of local anesthetics. Cocain and epi- 
nephrin injected submucously are powerful synergists. Sufficient 
cocain is absorbed from sponging the pharynx with a 20 per cent solu- 
tion to increase markedly the sensitiveness to epinephrin. Novocain 


and epinephrin are not synergists and novocain does not materially 
neutralize the extent of the synergistic action of cocain and epinephrin 
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The Rate of Secretion of Breast Milk.—Smiru and Merrirr (-1 
Jour. Dis. Children, 1922, 24, 413) from their observations noted that 
nursing infants obtain the greater part of their feeding of breast mill 
in the first few minutes, from 40 to 60 per cent in the first two minutes 
and from 60 to 85 per cent in the first four minutes. This holds tru 
whether the supply is abundant, moderate or scanty \fter eight 
minutes very few babies get any milk whatever. Only | 


their observations showed any increase in weight after eight minut: 
Fourteen of these were from good feedings and only s; of then 
obtained milk after ten minutes. A few large vigorous infants nursing 
from an abundant supply, may get small amounts of milk up to sixteen 
minutes. The babies who needed both breasts usually got less from the 
second breast than from the first, except where one breast regular! 
yielded a better supply. The rate at which a baby gets milk from the 
second breast is similar to that of the first breast. After that time ver 
little is obtained. The time after which a baby gets no more milk from 
the second breast is usually shorter than on the first breast. The poo 
feedings are usually completed in a shorter time than the good one 
When the breast suppl) is evidently failing, the baby gets all that 
will get in from three to five minutes as a rule. It does no good to le: 

a baby a longer time at breast in hopes that by so doing an additional 
amount will be ingested. If a baby empties the breast in from five 
eight minutes and shows no evidence of discomfort from an adequat 
feeding obtained in that time, there seems to be no good reason why he 
should not take his bottle in the same time. If the nipple holes are of 
good size so that the milk flows freely, nearly all strong infants will 
finish the bottle in less than ten minutes. They evidence less distr 
than the nurse does over the rapid feeding. On the other hand a 
nipple either discourages the infant so that he will give up in disgust 
before he has finished, or else make him swallow so much air that he 
vomits or has colic 


Faulty Diet and Its Relation to the Structure of Bone. —Suip ir 
(Jour. Am. Med. Assn., 1922, 79, 1563) says that there are several 
dietetic principles concerned in the growth of bone. First there is ar 
uncharacterized organic substance which is distinct from fat soluble A 
This is found in certain oils principally those of the cod, burbot and 
shark livers in large amounts. It is present in very small quantities in 
butter fat and in cocoanut oil. Fat soluble A is missing from the latter 
of the: {t may belong to the group of the vitamins, and is known to 
be much more resistant to heat and oxidation than fat soluble A. Other 
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essential principles are calcium, phosphorus, water soluble B and fat 
soluble A. Water soluble C was found to influence the structure of the 
bone of the guinea-pig, but the rat either does not need this substance 
or is able to synthesize it. The writer was able to show that the lack 
of fat soluble A was not responsible for the developing of rickets. Bones 
of animals whose diet is adequate except for fat soluble A are perfectly) 
calcified, but a high degree of osteoporosis develops. The same result 
follows the administration of diets having a deficiency only in water 
soluble B. When this factor is deficient there is also an aplasia of the 
marrow, such as follows complete starvation, and later there is hemor- 
rhage into the medullary cavity. If a guinea-pig is deprived of water 
soluble C, his bones are identical with those of a rat which has been 
given an insufficient supply of water soluble B. When the organic 
factor mentioned before is absent from the diet or only present in small 
quantities, all other factors being so far as can be ascertained in optimal 
concentration, any variation in the ratio between calcium and phos- 
phorus results in a profound disturbance in the structure and functional 
capacity of the skeleton. A disease of the osseous system which has 
the clinical and pathological characteristics of rickets may be induced 
in rats by diet. It may be induced by diets which are within certain 
limits low either in phosphorus or in calcium, all other dietary factors 
being maintained at the optimal level for growth and function. If the 
organic factor which is so abundantly present in fish oils is supplied 
freely, rickets will not develop in spite of a faulty ratio of calcium to 
phosphorus in the food. Cod-liver oil will protect against rickets, or 
cause the healing of the lesion even if the salt content of the diet is such 


that rickets will invariably develop without the oil.. It was found that 
animals were enabled to compensate for faulty calcium-phosphorus 
ratiosin the diet if they were exposed to the rays of the sun or to the 
iron-chromium or cadmium ares or to the light of the mercury vapor 
quartz lamp. The same changes are induced under the influence of 
the rays as by cod-liver oil. 


Immunization Against Measles.—HrrmMann (Arch. Pediat., 1922, 
39, 607) claims that 75 per cent of the deaths from measles occur in 
infants under two years of age, and 90 per cent under five years. He 
feels that any method of immunization which aims to control or eradi- 
cate this disease must be employed in early infancy on all or nearly all 
children. Infants, whose mothers have had measles are relatively 
immune during the first five months of life. This immunity gradually 
disappears, but in many it persists to the sixth or eighth month. The 
immune bodies in the mother’s blood are probably conveyed to the 
fetus through the placental circulation. Artificially fed, as well as 
breast fed babies enjoy this relative immunity. It is not conveyed to 
any great extent through the breast milk, for infants of six or more 
months, who are still nursed are just as susceptible as bottle fed babies. 
In measles the infectious material is regularly present in an active form 
in the nasal discharge from twenty-four to forty-eight hours before the 
eruption begins. It is not necessary to isolate and identify the infectious 
material, or to obtain its growth in pure culture, in order to immunize 
against the infection. In measles the infectious material is conveyed 
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usually from the nasal mucous membrane of the patient to the nasal 
mucous membrane of the child infected. Immunization follows the 
same path. The nasal mucous discharge of patients, free from other 
diseases, is taken from twenty-four to forty-eight hours before the 
appearance of the eruption. It is mixed with a small amount of normal 
saline solution, and bacteria and other extraneous material separated 
by centrifugalization. If passed through a Berkfeld filter, the organ- 
isms are eliminated but the virus loses some of its potency and cannot 
be depended upon for the purpose of immunization. A little tricresol 
is added as a preservative. A few drops of this solution is applied 
to the nasal mucous membrane of the child to be immunized. Only 
healthy infants between four and five months are immunized. The 
method attempts to convert the temporary relative immunity into an 
immunity which persists during the first few years when the disease is 
the most dangerous. The best results are obtained in those cases in 
which a rise in temperature follows on the eighth to the sixteenth day. 


Congenital Hypertrophic Pyloric Stenosis and Its Treatment by 
Atropin.—Haas (Jour. Am. Med. Assn., 1922, 79, 1314) says that uncer- 
tainty of etiology is the cause of the differences of opinion in treatment. 
Medical treatment was formerly practised until the Rammstedt opera- 
tion caused surgery to be advocated exclusively. To see and to feel 
a pyloric tumor, he thinks, and to observe the histologic appearance 
makes faith in any other view difficult. He thinks, nevertheless, that 
the problem is a medical one, and that atropin is practically a specific 
He holds that pyloric stenosis is only an advanced degree of pyloro- 
spasm. It is only a single manifestation of a general hypertonic state, 
whose etiologic factor is an overaction of the vagus portion of the 
autonomic nervous system. There is usually an excitability of severe 
degree of all motor functions. This condition has been described 
variously as the hypertonic infant, myotonia, myotonia spastica per- 
stans, arthrogryposis, essential contractures, pseudotetanus, tetanoid 
conditions, infantile tetany, spasmophilia and vagotonia. Experi- 
mental work supports this view. Further support is found in the 
reports of cure by other than surgical methods. Differential diagnosis 
between pylorospasm and pyloric stefiosis is practically impossible 
The symptoms of pyloric stenosis are projectile vomiting, visible peri- 
stalsis, constipation, starvation stools, rapid loss of weight and pyloric 
tumor. Closer observation will reveal pallor, lividity, loss of turgor, 
circumoral cyanosis, cold, clammy, cyanotic hands and feet, subnormal 
temperature unless obscured by starvation elevation, and spasm not 
only of the pylorus but often of the larynx, pharynx, esophagus, cardia 
and various portions of the intestines. There is also hypertonicity of 
the skeletal muscles. Irritation of the infant nervous system pro- 
duces an effect predominantly stimulating. An inhibiting effect is 
virtually absent. In the treatment certain points should be observed. 
Errors in diet or hygiene must be corrected. In advanced cases saline 
must be given subcutaneously at frequent intervals, until enough fluid 
is taken by mouth to supply body needs. Atropin, like digitalis, must 
be active. In the milder cases the drug may be given by mouth or in 
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the bottle, and in breast-fed babies in a teaspoonful of water, before 
feeding. In the severe cases the drug must be administered hypo- 
dermically until vomiting is controlled. The dose is variable, from 
rvoy grain at each feeding up to a maximum which either controls 
symptoms or produces physiologic reaction. Treatment may be 
required only for a few weeks or it may be necessary for the most of 
the first vear. Few cases require a smaller dose to begin with. Occa- 
sionally constipation with severe tenesmus occurs. This is relieved by 
the omission of a few doses of atropin. The author bases this report 
upon more than forty cases. 


Toxin-antitoxin Immunization Against Diphtheria.— Park (./our. 
Am. Med. Assn., 1922, 79, 1584) has had twenty-five years of experi- 
mental and practical experience in the immunizing effect of toxin- 
antitoxin injections, and has made many Schick tests. He has found 
that three injections of a suitable toxin-antitoxin, 1 ce each, at intervals 
of one or two weeks, will cause about 85 per cent of susceptible children 
or older persons to develop sufficient antitoxin to give the negative 
Schick reaction and produce marked if not absolute protection against 
diphtheria. The development of the immunity is slow. The amount 
of antitoxin sufficient to prevent the positive Schick reaction develops 
in the different children in from one to six months after receiving the 
injections. Antitoxin as heretofore must continue to be used to produce 
immunity immediately. The duration of the immunity in at least 90 
per cent of the children is for more than six years and probably for the 
remainder of life. There seems to be no difference between these and 
those who develop antitoxin naturally. Toxin-antitoxin injections 
should not be given without an interval of two weeks having elapsed 
since the administration of antitoxin. Otherwise the toxin is slightly 
overneutralized and the resulting development of antitoxin is lessened. 
Mixtures made from old toxin and antitoxin are fairly stable and may 
be used for a period of one year. Even such preparations are at their 
best when first sent out, as the mixtures slowly tend to become at first 
neutralized and then slightly antitoxic. This change gradually lessens 
the immunizing power of the toxin. The toxin-antitoxin should be 
kept cool and in a dark place. Tt is best to use the mixtures within three 
months of final preparation. A toxin-antitoxin mixture of stabilized 
materials which is safe when it leaves the laboratory cannot become 
toxic on being kept. The Schick test is an extremely reliable means of 
separating the individuals who have antitoxic immunity from those 
that have none. Although it is a simple test, it must be carried out 
with extreme care. The toxin must be retained intracutaneously, and 
the toxin must be neither 25 per cent more or less than the desired 
amount. It is extremely important to choose a glass of suitable chemical 
composition for the containers in which the toxin is to be placed, as 
rapid deterioration may ensue from improper containers. The prelim- 
inary Schick test is usually omitted in children under three years of 
age. ‘Two-thirds of these require the toxin-antitoxin anyway. It is 
not certain that those who give negative reactions are immune. In 
school work the Schick test is usually omitted up to the sixth year, 
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because it is easier to inject the children than to wait for the test. After 
the sixth year the preliminary Schick test should be made whenever 
possible. No child should be pronounced immune upon receiving 
three injections of toxin-antitoxin A negative Schick test is absolutely 
necessary before one can be certain. The toxin-antitoxin injections are 
inadvisable before six months of age. During this time most infants 


retain the antitoxin received from their mothers. Up to the age of 
three months immunizing injections are usually ineffective. During 
the first three vears there is almost no annoyance from the injections. 
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Agglutination of Red Blood Cells by Arsphenamin. —OLiver, Dove- 
Lass and Yamapba (Jour. Pharm. and Exper. Therap., 1922, 19, 187, 
199 and 393) have been conducting important studies on the effect of 
arsphenamin solutions upon the blood stream, which illuminate the 
mechanism of reaction to this drug under therapeutic conditions. They 
find, following the work of Karsner and Hanslick, that arsphenamin 
as a chemical substance in colloid suspension produces an agglutination 
of red blood cells. This property is shared by other colloids, such as 
acacia and gelatin, and may explain the anaphalactoid reactions which 
follow their use in intravenous injection. Oliver and Douglas suec- 
ceeded in showing that the agglutinative power of arsphenamin solu- 
tion is markedly increased by the presence of an electrolyte, such as 
sodium chloride, and the agglutinative power can be inhibited by col- 
loids such as are present in blood serum. The agglutinative titer of 
arsphenamin seems to be fairly constant for red blood cells. The 
reaction is most marked in human cells and least marked in chicken 
cells. The arsphenamin is absorbed by the red blood cells, but no 
agglutination occurs except in the presence of an electrolyte. There 
is a drop in the tier of salt dilutions of arsphenamin if they stand in the 
open air. It is furthermore demonstrable that a physical change in 
the degree of dispersion of arsphenamin results when an electrolyte is 
added to the drug in solution. These authors, therefore, suggest that 
the action of the electrolyte, in producing an agglutination of red 
blood cells is primarily upon the absorbed arsphenamin of sensitized 
cells. In a subsequent article Oliver and Yamada demonstrated a 
protective effect of many hydrophilic colloids. 


Cause of Early Arsphenamin Reactions.—In a subsequent article 
(Jour. Pharm. and Exper. Therap., 1922, 19, 393) OLiverR and YAMADA 
take up experimental studies into the relation of this peculiarity of 
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arsphenamin solutions to the clinical reactions produced by the drug. 
They differentiate arsphenamin reactions into early and late types, a 
distinction which has long been clinically recognized, and point out 
that the early reactions partake distinctly of the so-called anaphylac- 
toid characteristics; while the late reactions exhibit the ill-effects inci- 
dent upon the chemical base of the drug (arsenic). In a study of a 
series of rabbits following acute arsphenamin death, they succeeded 
in showing that even after use of the disodium arsphenamin salt, now 
so widely advocated for intravenous administration, agglutination of 
red blood cells occurs. They succeeded in showing that the char- 
acteristic pathologic picture of acute arsphenamin death is that of 
wholesale agglutination of red blood cells with the formation of multiple 
emboli in the terminal capillaries. Where the agglutination is minimal 
death does not occur immediately and the development of secondary 
reaction phenomena following embolism can be observed. The paper 
contains a series of very beautiful photographic demonstrations of the 
accuracy of the authors’ work. Controlled studies of the effect of 
intravenous injection of red blood cells previously agglutinated in 
vitro by arsphenamin yielded the same clinical pictures and similar 
pathologic findings. The authors point out that acute arsphenamin 
death is identical with the clinical picture of multiple embolism as 
produced by the intravenous injection of oils and liquid fat, the emboli 
in the case of arsphenamin being composed of agglutinated red blood 
cells. This agglutination of red blood cells is in accord with that 
observed in the studies above mentioned and arises from the physical 
characteristics of the arsphenamin solution rather than its chemical 
composition. ‘This work unites in a comprehensive study of arsphena- 
min reaction the observations of a number of observers. The increased 
pulmonary pressure noted as a feature of arsphenamin administration 
by Jackson and Smith, and Bissell’s observations on the pulmonary 
pressure in fat embolism are shown to be comparable, and due to the 
formation of multiple emboli in the pulmonary capillaries. It has 
been shown that the physical properties of the arsphenamin solution 
are markedly influenced by the presence and efficiency of protective 
colloids, the character and concentration of electrolytes present and 
the hydrogen-ion concentration. The authors are extending their 
study to the late reactions to arsphenamin in the hope of ascertaining 
whether the physical properties of the drug have any bearing upon these 
reactions and of confirming the observation of observers such as Kolmer 
and Lucke. The authors are convinced from their observations that 
there is a purely chemical as distinguished from a physical factor in 
the late reactions to arsphenamin. 

[Editor’s Note.—In studies of the histologic changes produced 
experimentally in rabbits by arsphenamin and _ neoarsphenamin, 
Kolmer and Lucke (Arch. Dermatol. and Syph., 1921, 3, 483) found 
agglutination thrombi similar to those here described, but marked 
focal necroses as well.] 


Arsenic Distribution following Arsphenamin Treatment of Children. 
CLAUSEN and JEANS (Am. Jour. Syph., 1922, 6, 567) report the result 
of a series of determinations of the distribution and excretion of arsenic 
following arsphenamin administration in children, using the analytical 


DERMATOLOGY AND SYPHILIS 301 


method of Gutzeit (modified). “ Arsphenamin rapidly disappears from 
the blood, but 10 per cent remaining in one hour. In the blood it is 
present exclusively in the plasma. The organs taking up the largest 
amounts are the liver and the small and large intestine. The excretion 
begins immediately, is very rapid at first, gradually diminishing until 
at the end of two weeks only traces are found. However, at the end 
of two or even three weeks 50 per cent is still stored in the tissues 
It is excreted five times as rapidly in the stools as in the urine. The 
curve of excretion via the urine is a peculiar one and is evidently a 
composite of two curves. It seems likely that the curve of excretion 
via the stools would be of the same type, if the stools could be collected 
accurately at stated intervals. The amount of arsenic found in the 
cerebrospinal fluid is greater in the first hour (in some cases two hours 
after the intravenous administration. The amount of arsenic found 
in the cerebrospinal fluid seems to depend upon the amount of inflam- 
mation present. In some children with no evidence of neurosyphilis 
no arsenic was found. The greatest amounts were found in those 
cases with evidence of the most active inflammation. Much more 
was found in infants with neurosyphilis than in older children similarly 
affected, which may explain the occasional need for intraspinal therapy 
(Swift-Ellis) in older children. In all patients was noted a diminishing 
amount of arsenic in the cerebrospinal fluid at succeeding injections 
and for the same time intervals. The arsenic content of the spinal 
uid is at least as great in cases of cerebrospinal syphilis after intra- 
venous administration of arsphenamin as would result from the intra- 
thecal injection of arsphenamin serum according to the Swift-Ellis 
technic.”” It was also noted that no arsphenamin was present in the 
skeletal muscles, but that the drug was present in the heart muscle of 
the kitten. 


Cause of Hutchinson’s Teeth.—Nicnoias, Massta and Dupas- 
QUIER (Ann. de dermat. et syphil., 1922, 3, 321), in an extensive and 
interesting review, have endeavored to collect and correlate facts and 
observations tending to relate a group of clinical manifestations of 
osseous syphilis with one of the embryonal anlagen of the bones of the 
face, the “incisor bud” which as part of the frontal prominence, has 
an origin different from the lateral parts of the upper jaw; the latter 
originate according to some authorities from the first branchial arch 
This conception is of particular interest as applied to the origin of 
Hutchinson’s teeth. These the authors regard as the products of a 
dystrophic influence upon the embryonal anlagen, and not as either a 
syphilid in the strict sense or as the result of damage to the developing 
teeth. They suggest that the dystrophic injury is to the “incisor 
bud”’ and not to the tooth germ as such. This accounts for the appear- 
ance of Hutchinsonian lateral incisors as well as central incisors, and 
explains also the existence of aplasias. The authors further suggest 
that future studies may suggest a relationship between the dysplasias 
of this region in heredosyphilis and cite Hutinel’s observations on their 
possible relation to endocrine dysfunction. The authors collected 19 
cases, including 3 of their own, in which late gummatous changes were 
so exactly limited to the region developed from the “incisor bud” 
(intermaxillary bone) as to support strongly the belief that this part 
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of the jaw and face preserves even in the adult a certain amount of 
autonomy in its reaction to the Spirocheta pallida, and justifies the 
term “syndrome of the incisor bud.” They emphasize that treatment 
is primarily medical treatment for syphilis, and not surgical interven- 


tion. The possibility of confusion of the gummatous process with 
alveolar abscess and maxillary cyst is pointed out. 
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The Coagulability of the Blood During Pregnancy and in the New Born. 

Fauus (Jour. Am. Med. Assn., 1922, 79, 1816) divides hemorrhage 
complicating parturition into maternal and that of the new born. The 
mother loses a quantity of blood in labor which varies greatly. In 3 
per cent of all cases the bleeding is serious. The amount of loss varies 
from 500 ce to 2 liters or more. The effect of hemorrhage in the par- 
turient woman cannot be foretold and is not dependent upon the 
quantity of blood loss. We recognize that hemorrhage in both mother 
and child occurs from mechanical or chemical causes. The latter, the 
writer thinks, is confined to the new born. In this he apparentl) 
neglects the toxemia of pregnancy which produces important chemical 
changes in the mother’s blood. He cites hemophilia as very rare in the 
female members of a family, but transmitted through them to the male 
members. Postpartum hemorrhages have been observed clinically 
much more frequently in patients who were delivered under ether 
anesthesia than in patients who had no anesthesia. A study of the blood 
was made to determine whether anesthesia by ether changed the coagu- 
lability of the blood. The results of these studies show that the coagu- 
lability of the blood in women before, during and after labor, when 
estimated by the coagulation, calcium and prothrombin tests, is within 
the limits of normal blood coagulability. There is the same coagulation 
time for the blood of mother and child. There is no evidence from these 
studies that pregnancy predisposes to a condition of the blood favorable 
for hemorrhage and certainly not to hemophilia. Postpartum hemor- 
rhage can very rarely be ascribed to such a cause. In the normal fetus 
at birth the blood clots with normal rapidity ar’ “rmness. Subsequent 
tendencies to hemorrhage cannot be detected by coagulation tests 
made soon after birth. Patients who took ether had the same coagula- 
tion time as those who did not, and hence postpartum hemorrhage 
must depend upon something else than alteration in the coagulability 
of the blood occasioned by ether. 

Infectious Abortion and the Human Subject.—In the Lanect, 
November 4, 1922, 2, 979, the reports of various observers upon infec- 


OBSTETRICS 303 


tious abortion in cows and the possibility of its communication to the 
human subject are discussed. It will be remembered that an organism 
known as B. abortus was isolated in 1890 by Bang, and thought to be 
the cause of infectious abortion in cattle. This germ can be cultivated 
with difficulty and compared with other well-known bacteria is remark- 
ably inert. Another similar germ was discovered in mares. Both of 
these are thought to produce infectious abortion. As regards the human 
subject, the organism found in bovine cases 1s also present in many 
instances in milk; and such milk injected into guinea-pigs produces 
disease. The question whether this germ can produce pathological 
conditions in the human subject has been raised by Moore, because the 
organism has been found in the throat and tonsils of children. Larsen 
and Sedgwick, in examining 425 children, found this germ in 6 per cent 
Antibodies were found in the blood in these cases, thus demonstrating 
the pathological character of the germ. It has further been shown by 
Evans that the bacillus of infectious abortion in cattle is closely related 
to the germ of Malta fever. The bacillus producing Malta fever can 
and not infrequently does infect the human body. The study of these 
cases suggest a ver\ practical »yoint namely that there are man\ 
causes of abortion in the human subject not clearly defined, and that 
some obscure cases may be caused by the bacilli described in this paper, 
conveyed through milk or drinking water. 


The Use of Salvarsan During Pregnancy with a Fatal Result. 
In the Zentralblatt fiir Gyniikologie, 1922, No. 41, p. 1634 KIRSTEIN 


describes an unusual case as follows: The patient was in her second 
pregnancy at eight months and had a contracted and rachitic pelvis 
She came to the clinic evidently syphilitic. There was slight edema of 
the under portion of the thighs and abdomen; the urine contained no 
albumin. She was sent to a clinic for the treatment of venereal disease 
In twenty days she was given 3 ce of a preparation known as cyarsal- 
Riedel, 2 ce kontraluisin and 1.35 ce neosalvarsan. About six weeks 
later there was an eruption over both breasts and the urine contained a 
trace of albumin. The eruption speedily disappeared and the patient 
was twice given injections of kontraluisin and 0.45 cc of neosalvarsan; 
in all 1.8 ce of neosalvarsan. Four days after the giving of the last 
dose the urine was evidently albuminous, and an exanthem developed 
over the entire body, beginning with irritation in the region of the 
breasts and occasioning a great deal of itching and annoyance. The 
patient became vers cold, had violent cough and nasal catarrh. A few 
days later the whole body was covered with small reddish blotches, 
followed by moderate fever. Labor pains developed and the patient 
was brought to the obstetric clinic. In addition to the eruption of the 
skin there was edema of the face, but the urine was free from albumin 
Labor slowly developed, the membranes ruptured and there were evi- 
dences of birth pressure in the feeble heart sounds and the escape of 
meconium. Dilatation of the cervix was but partially accomplished, 
and after a tedious labor a normally developed living child was born, 
in spontaneous labor. The placenta was naturally expelled about an 
hour afterward, and twenty minutes later the patient had a chill fol- 
lowed by fever of 104.5° F An illness of fourteen days followed with 
fever without chills and the presence in the vaginal discharge on the 
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second day of hemolytic staphylococci in great abundance. Blood 
cultures on the second, nineth and fourteenth days were sterile. The 
patient died on the fourteenth day, having developed symptoms of 
catarrhal pneumonia, double femoral thrombosis and septic infection. 
Autopsy showed influenza-pneumonia and also an infection of the 
genital tract. In the right wall of the uterus there were two small 
abscesses connecting with the venous channels of the uterus. On closer 
study of the case, there was no evidence that the pneumonia was 
metastatic. There could be no question but that the results of the 
salvarsan treatment contributed greatly to the fatal issue. The writer 
has collected 9 deaths in parturient women following the use of 
salvarsan. In these cases, hemorrhagic encephalitis was the cause. 
Meirowski reports 20 deaths from salvarsan, where in 12 there was no 
doubt concerning the cause; in 5 a possible question, and in 3 the sal- 
varsan had only an indirect effect. In the writer’s clinic 39 syphilitic 
pregnant women have been treated, and neosalvarsan has been used in 
a total quantity amounting to 3.15 G. In only 1 case was there fever, 
and that patient received inunctions of mercury in addition. 
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Myomectomy.—lor the past several years the operation of myo- 
mectomy, as opposed to hysterectomy, seems to have been regaining 
some of its lost popularity and perhaps the foremost advocate of this 
operation has been Mayo (Minnesota Med., 1922, 21, 235). He pre- 
faces his argument by stating that the menstrual cycle, aside from its 
function in reproduction, has a marked effect on the female during the 
period between puberty and menopause. All surgeons have seen the 
shrinkage of the uterus and shortening of the vagina accompanied by 
trophic changes which follow ovariectomy. The nervous and psychi« 
changes of the normal menopause are aggravated in young women by 
operations which check the menstrual flow. The effect on the patient 
is essentially the same, whether menstruation is stopped by removing 
the ovaries and leaving the uterus, or removing the uterus and leaving 
the ovaries, according to Mayo’s observations. It is probable, he thinks, 
that menstruation itself has some important endocrine function. Con- 
servation of the reproductive function is of first importance, but con- 
servation of the ovary for the continuance of its internal secretion and its 
effect on the production of menstruation is second only to the genera- 
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tive function. Even if reproduction is impossible, conservation of the 
ovary or some portion of it for the sole purpose of continuing menstrua- 
tion is of the greatest importance. The technic of hysterectomy has 
been so thoroughly organized and perfected that there is a tendency to 
perform the operation so readily that many patients are deprived not 
only of the right to motherhood; but also of the function of menstrua- 
tion, which is so important to the endocrine system. Hysterectomy is 
seldom necessary for benign myoma in a woman under thirty-five years, 
and demands an excellent reason in a woman under thirty. It has been 
argued against myomectomy that it is a more dangerous operation than 
hysterectomy, but the mortality in the series of the Mayo Clinic of 
909 cases with 7 deaths was a trifle under 1 per cent (0.7 per cent 

In cases of abdominal myomectomy the mortality was 0.5 per cent 
Vaginal myomectomy gave a death rate of 2.7 per cent on account of 
the infection present. The statement has been made that often myomas 
develop after myomectomy. Only 2.56 per cent required secondary 
operations. In more than half of these the second operation was per- 
formed five or more years after the myomectomy, and in 1, thirteen 
years afterward. More than half the secondary operations were per- 
formed for inflammatory disease and in no case was a malignant con- 
dition found. In the cases in which a second operation was performed 
for recurrence of the myomas, the use of radium would probably be 
considered now. In none of the cases reported were the recurrent tumors 
large, because the patients, knowing their former condition, were on the 
alert. Hysterectomy was usually performed at the second operation, 
but the patient had been carried along by the myomectomy to an age 
in which a radical operation is of less consequence. While consider- 
ing this report from the Mayo Clinic, it will be of interest to review a 
series of 109 consecutive myomectomies which have been reported 
by Bonney (Lancet, 1922, 2, 745), a well known British gyne- 
cologist. He states that neither the number nor the position of the 
tumors within the uterus, nor the presence of degeneration, nor the 
accompaniment of menorrhagia or pregnancy are a bar to the successful 
performance of the operation. He believes, however, that patients 
suffering from profound anemia due to fibroids should not be treated 
by myomectomy, because in them the continuance of even normal 
periods is undesirable, so much is their blood content depleted Moder- 
ate menorrhagic anemia however, does not contraindicate myomectomy, 
provided the operation is carried out so that all the tumors are removed 
and the uterus left behind is not too big for the involution that occurs 
after myomectomy to restore it to normality. One of the risks urged 
against myomectomy is that of menorrhagia continuing after operation, 
but where this occurs it is nearly always due to the surgeon’s failure 
to achieve these two desiderata. In all cases of fibroids with menor- 
rhagia where myomectomy is performed, Bonney believes that the 
uterine cavity should be opened in order to make certain that no small 
fibroid on the mucous surface, or mucous polypus, or great thickening 
of the endometrium is missed. The chief risk of an extensive myomec- 
tomy is hemorrhage during and after the operation. It can be guarded 
against by temporarily securing the main vessels going to the uterus, 
by properly placing the sutures and by cutting away sufficient tissue 
to leave an organ of manageable size to suture. The incision should 
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be a single anterior incision in the uterus with extraction of all the 
tumors through that incision. An anterior incision has these great 
advantages: if postoperative bleeding occurs, the blood accumulates 
in the utero-vesical space and the intestine is least likely to adhere in 
consequence of it; if the operator doubts that the incision is blood-tight 
he can suture it to the anterior abdominal wall or the back of the bladder 
and render it safe, while the single incision reduces the area of possible 
blood leakage and intestinal adhesion to a minimum. The fibroid most 
easily accessible through the anterior incision should be removed first 
and the incision should be carried right into the substance of the tumor 
so that there is no difficulty in finding the plane of cleavage between 
the tumor and capsule. This fibroid having been enucleated, the next 
most accessible should be reached by a secondary incision starting in 
the wall of the cavity left by the first tumor. In this way tumors of the 
posterior wall can be reached by a track which skirts around the uterine 
cavity but does not open it. One of the most important parts of a myo- 
mectomy is the suturing of the enucleation cavities, which usually 
consists of deep mattress sutures supplemented by superficial approxi- 
mation sutures. The number of tumors removed by Bonney varied 
from 1 tumor in 49 cases to as high as 30 tumors in 1 case and the 
mortality of the entire series was 2 per cent. 


Pneumopyelography.—Since the introduction of the method of inject- 
ing oxygen and later carbon dioxid and even air, into the various body 
cavities as an aid in roentgen-ray diagnosis, its use has become com- 
paratively common and varied; however, the injection of gas into the 
renal pelvis has not been popularized to the extent which it deserves 
according to "THOMPSON (Jour. Urology, 1922, 7, 285). When the ureter 
or pelvis has been filled with an opaque solution and a roentgenogram 
obtained, it causes a white shadow on the plate bringing into relief only) 
the pelvis and calices and not the kidney tissue itself, as the shadow 
is so dense that it obscures the tissues causing lighter shadows directly 
in front or behind the opaque media. For instance, the shadow of a 
stone in the ureter or pelvis is obscured by the heavier shadow of the 
opaque solution. The injection of oxygen into the ureter or renal 
pelvis causes no shadow at all, but creates a space which shows up 
black on the roentgen-ray plate, and brings into relief not only the 
pelvis and calices, but also the kidney tissue, as it does not obscure the 
shadows caused by the tissues either in front or behind. For example, 
the shadow of a stone will not be obscured by the oxygen and the size, 
shape and position of the stone can be easily determined. The black 
of the oxygen against the lighter shadow of the kidney substance makes 
a better contrast for the study of the kidney substance than does the 
white shadow of the opaque solution against the surrounding lighter 
shadow of the kidney. The apparatus required for the oxygen injec- 
tions includes an oxygen tank, about 3 feet of rubber tubing in the 
center of which is a tube connected to a manometer, 2 cc Luer syringe 
barrel, a hypodermic needle large enough to fit snugly in the end of a 
No. 6 F. ureteral catheter, and a non-opaque ureteral catheter. The 
patient must be prepared in such a manner as to exclude all gas from 
the intestine so that no confusing shadows will be on the plate. For 
this purpose two ounces of castor oil should be given the night before, 
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a soap-sud enema is given six hours before and repeated two hours 
before the roentgen-ray examination. The ureters are catheterized in 
the usual manner, a number 6 French ureteral catheter is preferable 
The oxygen is then allowed to flow into the catheter until the patient 
complains of a fulness in the kidney region. The pressure in the manom- 
eter is noted at this point and then oxygen is allowed to flow until 
the pressure has reached 20 mm. above this point and then the roent- 
genogram is made. 
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The Experimental Production of Periarteritis Nodosa in the Rabbit 
with a Consideration of the Specific Causal Excitant.—The various 
describers of the 54 cases of periarteritis nodosa on record have dis- 
cussed, at length, whether or not the vascular lesions constitute a dis- 
ease entity or represent a peculiar invasion of the vascular structures 
by the “virus of syphilis’ or by certain known microérganisms 
Because of the rarity of the disease and its infrequent recognition during 
life, and inasmuch as search for an etiological agent Was attempted in 
less than one-fourth of the reported cases and, among these, attempts 
at transmission of disease to animals in only three, periarteritis nodosa 
has afforded a small field for experimental study. Recently, Harris 
and Frrepricus (Jour. Exp. Med., 1922, 36, 219) reported the clinical 
and autopsy findings of a negro, aged thirty-two years, in whom char- 
acteristic lesions were found in the gastroepiploic, renal and coronary 
arteries and to a lesser degree in the hepatic and mesenteric hy mph 
node arteries Macroscopically, these lesions consisted of aneurys smal 
dilatations which were most marked in the right kidney, where rupture 
of capsule had occurred, resulting in a hemoperitoneum. The lesions 
could be divided into three groups: (1) the inflammatory reaction in 
the vessel walls; 


) 


2) the resultant vascular lesions arising from those 
of the first group, namely, aneurysms both true and false, thrombosis 
and vascular rupture with extravasation of blood; and (3) retrograd 
lesions in the structures involved through impairment of blood supply, 
chiefly because of the lesions of the second group. Mic roscopit ally, 
the adventitia and media were especially affected. In either or both 
of these layers, polymorphonuclear neutrophils and fibrin with or with- 
out a zone of necrosis in the media and fragmentation of the elasti 
membrane were seen. In some instances, an acute cellular and fibrinous 
exudate extended through the media to the subendothelial laver and at 
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times a lymphoid or plasma cell and eosinophilic infiltration were noted 
in the outer vessel area. Cultures of several kidney lesions on various 
media remained sterile. By inoculating emulsions of the affected human 
organs or tissue emulsions and filtrates from rabbits previously injected 
with emulsions of human nodules, into the ear vein of full-grown rabbits, 
gross lesions consisting of aneurysms and hemorrhages in the liver and 
lungs of many of the rabbits were produced. In all the rabbits micro- 
scopic changes of some degree of intensity, resembling those occurring 
in periarteritis nodosa of man, existed. These changes consisted of 
infiltrations of the arterial adventitia, media and even the intima with 
neutrophils, eosinophiles, lymphocytes and plasma cells. Degeneration 
and necrosis of the media, dilatation of the vascular lumen and throm- 
hosis were encountered. The veins were only exceptionally affected. 
The authors believe that the results of their experiments afford addi- 
tional evidence for eliminating Treponema pallidum as the inciting 
cause of periarteritis nodosa, noting that the pathological character 
of the gross and microscopic lesions suggests a specific inciting agent, 
which is transmissible to rabbits and belongs to “the group of so-called 
filter passers.” 


Experimental Studies on the Etiology of Typhus Fever.—Having 
“shown Jour. Exp. Med., 1921, 34, 525) that the typhus virus, in 
inducing the typical experimental disease in guinea-pigs, readily invites 
invasion in the bodies of these animals of a number of bacteria, which 
complicate the typhus infection but, on the other hand, have no etio- 
logical relationship to the disease,” Ourrsky (Jour. Exp. Med., 1922, 
35, 115) has continued his investigations by means of a deductive 
method, so as to study the nature of any inciting agent which might 
reside in the virus. Accordingly, 4 ce of active citrated blood obtained 
from the guinea-pigs during the height of the experimental reaction was 
added to an equal quantity of various media, as normal rabbit plasma, 
normal horse serum (diluted), veal infusion broth, human ascitic fluid, 
under aérobic and anaérobic conditions at 37° C. After varying inter- 
vals of time, the lower 5 cc were injected intraperitoneally into a guinea- 
pig, the criteria of the experimental disease being the transmissibility 
from animal to animal, the presence of the characteristic vascular lesions 
particularly in brain, the absence of secondary invasions with ordinary 
bacteria and the development in recovered animals of immunity to 
subsequent injections of typhus virus. In those media from which 
oxygen was excluded by a petrolatum seal, the typhus virus tended to 
die rapidly, the viability period being twenty-four to forty-eight hours, 
whereas the virus survived as long as five days under aérobic conditions. 
In another communication (Jour. Exp. Med., 1922, 35, 121) additional 
observations, relating to that supposed intracellular nature and filtra- 
bility of the virus, as it exists in the organs of guinea-pigs during the 
height of the typhus reaction to inoculation, are presented. Fourteen 
experiments were made with infected spleen and brain, including three 
with the frozen infected tissue, two with the desiccated tissue, three 
with the crushed tissue and six with the ground tissue. The results of 
the different procedures were practically identical. Those guinea-pigs 
which were inoculated, intraperitoneally, with 2 cc of the infected tissu 
which was not disintegrated showed, after an incubation period of from 


PATHOLOGY AND BACTERIOLOGY 309 


five to ten days, typical experimental typhus fever, as did those animals 
receiving, similarly, infected tissue which had been repeatedly frozen 
and thawed, desiccated, crushed or ground. However, guinea-pigs 
injected with 5 ce of filtrates through Berkefeld V and N candles of 
suspensions of the frozen, desiccated, crushed or ground infected tissues, 
failed to exhibit the typical experimental disease and all of those animals 
reinjected with active typhus virus failed to show any immunity. The 
author indicates the possibility of an extracellular condition of the 
typhus virus as shown by his experiments. Later (Jour. Exp. Med., 
1922, 35, 469), Oxrrsky described experiments “to show that these 
filtrates, which are free, so far as we can ascertain from a living multi- 
plying agent, can occasionally induce in guinea-pigs not only the typical 
lesions of the disease, but also an immunity to later injections of the 
active virus.” Of the twenty guinea-pigs, injected intraperitoneally 

with 5 to 10 ce of Berkefeld V and N candle filtrates of typhus infecte d 
and subsequently er spleen and brain, five showed a rise in 
temperature (above 104° F.) for one to three days, first noticed from 
two to five days after inoculation. On the nine guinea-pigs similarl) 
inoculated with filtrates and reinjected after ten to sixteen days with 
active typhus virus, six showed no immunity, two showed a partial and 
one a complete immunity. In four of ten guinea-pigs inoculated with 
the filtrates and sacrificed seven days after injection, histopathological 
lesions characteristic of experimental typhus fever were found. The 
author believes that the general indications are that the substance which 


causes these occasional reactions is not a living organism. 


Experimental Studies of the Nasopharyngeal Secretions from 
Influenza Patients. VI. Immunity Reactions. — Having identified 
“the active material pathogenic for rabbits and guinea-pigs found in 
the nasopharyngeal secretions of patients in the early hours of uncom- 
plicated influenza” in the anaérobic organism (Bacterium pneumosintes 
Ourrsky and Gates (Jour. Exper. Med., 1922, 35, 1) conducted a series 
of immunity experiments on rabbits which had recovered after the 
inoculation of various materials, including nasopharyngeal washings 
from influenza patients, suspensions of lungs of affected rabbits, and 
washed mass cultures of Bacterium pneumosintes. In order to arrive 
at the presence of protection or cross-protection, similar material was 
injected at varying periods after recovery. It was found that the 
experiments gave additional evidence of the “ pathogenic character and 
the virtual identity of the various strains of the active agent derived 
from the nasopharyngeal secretions of influenzal patients with which 
the transmission experiments in rabbits” had been carried out. As 
the active material had been demonstrated to be of antigenic nature, 
the rabbits were protected from the effects of a second inoculation. The 
authors state that their experiments indicate the antigenic identity of 
the various strains of the active agent with each other and with Bac- 
terium pneumosintes, and that the protection may persist for fourteen 
months, which was the longest period yet tested. 
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Physiological Effects of Exposure to Low Concentrations of Carbon 
Monoxide.—Sayers and Mertweruer (Public Health Reports, 1922, 
37, 1127) summarize their work as follows: (1) The exposure for six 
hours to 2 parts of CO in 10,000 of air caused: (a) Saturation of 16 
to 20 per cent of the hemoglobin of the blood with CO; (b) very mild 
subjective symptoms of CO poisoning at the end of the test; (¢) no 
noticeable effects after the test. (2) The exposure to 3 parts of CO 
caused: (a) Saturation of 22 to 24 per cent of the hemoglobin with CO 
after four hours, and 26 to 27 per cent after five hours; (6) symptoms 
at the end of two hours absent; after four hours, mild effects attributed 
to CO poisoning; and after five hours, moderate effects; (c) after-effects 
of four hours’ exposure mild; of five hours’ exposure moderate. (3 
The exposure to 4 parts of CO in 10,000 caused: (a) Saturation of 15 
to 19 per cent of the hemoglobin with CO at the end of one hour and 
21 to 28 per cent at the end of two hours; (5) after-effects, moderate to 
marked. With the subject exercising strenuously: (1) The exposure for 
one hour to 23 parts of CO in 10,000 caused: (a) Saturation of 14 to 
16 per cent of the hemoglobin with CO; (b) moderate symptoms of CO 
poisoning at the end of the test; (c) after-effects mild to moderate. 
(2) The exposure for one hour to 3.3 parts of CO in 10,000 caused: 
(a) Saturation of 17 per cent of the hemoglobin with CO; (5) mild to 
moderate symptoms of CO poisoning; (c) after-effects mild to moderate 
(3) The exposure for one hour to 4 parts of CO in 10,000 caused: 
(a) Saturation of 23 per cent of the hemoglobin with CO; (b) moderate 
symptoms of CO poisoning; (¢) moderate after-effects. With the subject 
at rest. Temperature and humidity high. (1) The exposure for one hour 
to 3.1 parts of CO in 10,000 caused—(a) Saturation of 16 per cent of 
the hemoglobin with CO; (¢) mild symptoms of CO poisoning; (¢) mild 
moderate after-effects. Conclusion. (1) The combination of CO 
with hemoglobin takes place slowly when the subject is exposed to 
low concentrations and remains at rest, many hours being required 
before equilibrium is reached. (2) The rate of combination of CO with 
hemoglobin takes place much more rapidly during the first hour of 
exposure than during any succeeding hour, with the subject remaining 
at rest. (3) Strenuous exercise causes much more rapid combination 
of CO with hemoglobin than when the subject remains at rest. The 
symptoms of CO poisoning are emphasized by exercise. (4) High 
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temperature and humidity, with a given concentration of CO cause 
more rapid combination of CO with hemoglobin than do normal condi- 
tions of temperature and humidity. All symptoms and effects described 
in this paper are called acute in character. None of the subjects has 
shown any permanent deleterious effects from the exposure to CO. 


The Decline in the Death Rate, 1901-1910 and 1910-1920.—Data 
from the Statistical Office, U. S. Public Health Service (Public 
Health Reports, 1922, 37, 1625), show that the gross death-rate from 
all causes in the original registration state declined from 17.2 per 
1000 in 1900 to 15.6 in 1910 and 13.9 in 1920, a decrease of 9.3 per 
cent in the first decade and 10.9 per cent in the second decade. Taking 
into consideration the fact that a secondary but severe epidemic of 
influenza-pneumonia occurred in the early part of 1920, the indicated 
decline from 1910 to 1920 is less than it would have been had 1920 
been a normal year. In forty-two cities in the United States, having 
a population of over 100,000, the excess death-rate during the 1920 
epidemic period from influenza-pneumonia alone was about 1.13 per 
1000. If the same excess may be presumed to have occurred in these 
original registration states, the death-rate in 1920 would have been 
approximately 12.8 per 1000, and the decline from 1910 would have 
been about 18 per cent. A comparison of the specific death-rates 
and the expectation of life at various ages for the three periods suggests 
that, in addition to the accelerated decline in the mortality-rate dur- 
ing the decade 1910-1920, some extremely interesting and highly sig- 
nificant changes have taken place. Such a comparison has been 
made possible in a table recently published by the statistical bureau 
of the Metropolitan Life Insurance Company in its Statistical Bulletin 
for May, 1922. The changes in the death-rates have altered materi- 
ally the complete expectation of life in 1920 as compared with 1910 
and 1901. From the figures prepared by the Bureau of the Census 
and the Metropolitan Life Insurance Company, have been computed 
the decreases or increases in the expectation of life in 1910 over 1901 
and 1920 over 1910. The “expectation of life” tells the story in a 
better way than do the mortality-rates. In 1910, at the ages of forty 
to eighty, the expectation of life had actually decreased over what 
it was in 1901. But in 1920, in spite of abnormally high mortality, 
especially in certain age groups, from the influenza epidemic, there 
was a gain in the expectation of life over 1910 in practically every age 
shown. 


Development of Paratyphoid-enteritidis Group in Various Food- 
stuffs.—Kosrer (Jour. Infect. Dis., 1922, 31, 79) investigated several 
type strains of the paratyphoid-enteritidis group to gain some idea of 
their ability to develop in miscellaneous foodstuffs, such as various 
vegetables, fruits, meats and evaporated milk. The effects of differ- 
ent conditions, such as temperature of incubation and the hydrogen- 
ion concentration and the texture of the food were considered in rela- 
tion to multiplication and the ability to spread throughout the food- 
stuff. Koser found that all the strains of the Girtner-group multiplied 
readily in the liquor of several common cooked vegetables, with the 
exception of the highly acid sauerkraut. In the fruit juices a rapid 
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Physiological Effects of Exposure to Low Concentrations of Carbon 
Monoxide.——Sayers and Mertweruer (Public Health Reports, 1922, 
37, 1127) summarize their work as follows: (1) The exposure for six 
hours to 2 parts of CO in 10,000 of air caused: (a) Saturation of 16 
to 20 per cent of the hemoglobin of the blood with CO; (b) very mild 
subjective symptoms of CO poisoning at the end of the test; (¢) no 
noticeable effects after the test. (2) The exposure to 3 parts of CO 
caused: (a) Saturation of 22 to 24 per cent of the hemoglobin with CO 
after four hours, and 26 to 27 per cent after five hours; (b) symptoms 
at the end of two hours absent; after four hours, mild effects attributed 
to CO poisoning; and after five hours, moderate effects; (c) after-effects 
of four hours’ exposure mild; of five hours’ exposure moderate. (3 
The exposure to 4 parts of CO in 10,000 caused: (a) Saturation of 15 
to 19 per cent of the hemoglobin with CO at the end of one hour and 
21 to 28 per cent at the end of two hours; (b) after-effects, moderate to 
marked. With the subject exercising strenuously: (1) The exposure for 
one hour to 2} parts of CO ti 10,000 caused: (a) Saturation of 14 to 
16 per cent of the hemoglobin with CO; (6) moderate symptoms of CO 
poisoning at the end of the test; (c) after-effects mild to moderate. 
2) The exposure for one hour to 3.3 parts of CO in 10,000 caused: 
(a) Saturation of 17 per cent of the hemoglobin with CO; (5) mild to 
moderate symptoms of CO poisoning; (¢) after-effects mild to moderate 
(3) The exposure for one hour to 4 parts of CO in 10,000 caused: 
a) Saturation of 23 per cent of the hemoglobin with CO; (b) moderate 
symptoms of CO poisoning; (¢) moderate after-effects. With the subject 
at rest. Temperature and humidity high. (1) The exposure for one hour 
to 3.1 parts of CO in 10,000 caused—(a) Saturation of 16 per cent of 
the hemoglobin with CO; (¢) mild symptoms of CO poisoning; (¢) mild 
moderate after-effects. Conclusion. (1) The combination of CO 
with hemoglobin takes place slowly when the subject is exposed to 
low concentrations and remains at rest, many hours being required 
before equilibrium is reached. (2) The rate of combination of CO with 
hemoglobin takes place much more rapidly during the first hour of 
exposure than during any succeeding hour, with the subject remaining 
at rest. (3) Strenuous exercise causes much more rapid combination 
of CO with hemoglobin than when the subject remains at rest. The 
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temperature and humidity, with a given concentration of CO cause 
more rapid combination of CO with hemoglobin than do normal condi- 
tions of temperature and humidity. All symptoms and effects described 
in this paper are called acute in character. None of the subjects has 
shown any permanent deleterious effects from the exposure to CO. 


The Decline in the Death Rate, 1901-1910 and 1910-1920.—Data 
from the Statistical Office, U. S. Public Health Service (Public 
Health Reports, 1922, 37, 1625), show that the gross death-rate from 
all causes in the original registration state declined from 17.2 per 
1000 in 1900 to 15.6 in 1910 and 13.9 in 1920, a decrease of 9.3 per 
cent in the first decade and 10.9 per cent in the second decade. Taking 
into consideration the fact that a secondary but severe epidemic of 
influenza-pneumonia occurred in the early part of 1920, the indicated 
decline from 1910 to 1920 is less than it would have been had 1920 
been a normal year. In forty-two cities in the United States, having 
a population of over 100,000, the excess death-rate during the 1920 
epidemic period from influenza-pneumonia alone was about 1.13 per 
1000. If the same excess may be presumed to have occurred in these 
original registration states, the death-rate in 1920 would have been 
approximately 12.8 per 1000, and the decline from 1910 would have 
been about 18 per cent. A comparison of the specific death-rates 
and the expectation of life at various ages for the three periods suggests 
that, in addition to the accelerated decline in the mortality-rate dur- 
ing the decade 1910-1920, some extremely interesting and highly sig- 
nificant changes have taken place. Such a comparison has been 
made possible in a table recently published by the statistical bureau 
of the Metropolitan Life Insurance Company in its Statistical Bulletin 
for May, 1922. The changes in the death-rates have altered materi- 
ally the complete expectation of life in 1920 as compared with 1910 
and 1901. From the figures prepared by the Bureau of the Census 
and the Metropolitan Life Insurance Company, have been computed 
the decreases or increases in the expectation of life in 1910 over 1901] 
and 1920 over 1910. The “expectation of life” tells the story in a 
better way than do the mortality-rates. In 1910, at the ages of forty 
to eighty, the expectation of life had actually decreased over what 
it was in 1901. But in 1920, in spite of abnormally high mortality, 
especially in certain age groups, from the influenza epidemic, there 
was a gain in the expectation of life over 1910 in practically every age 
shown. 


Development of Paratyphoid-enteritidis Group in Various Food- 
stuffs.—Koser (Jour. Infect. Dis., 1922, 31, 79) investigated several 
type strains of the paratyphoid-enteritidis group to gain some idea of 
their ability to develop in miscellaneous foodstuffs, such as various 
vegetables, fruits, meats and evaporated milk. The effects of differ- 
ent conditions, such as temperature of incubation and the hydrogen- 
ion concentration and the texture of the food were considered in rela- 
tion to multiplication and the ability to spread throughout the food- 
stuff. Koser found that all the strains of the Girtner-group multiplied 
readily in the liquor of several common cooked vegetables, with the 
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destruction of the organisms occurred. In several meat products 
Girtner-group organisms exhibited a marked ability to spread from 
one original point of inoculation throughout the foodstuff, although 
this occurred only under optimum temperature conditions. The 
author states that the development of the Girtner-group in foodstuffs 
is usually not accompanied by visible alteration or spoilage, which 
observations are in accord with the reports of previous outbreaks of 
“food poisoning” caused by this group of organisms. 


Clostridium Botulinum.—Tanner and Dack (Jour. Infect. Dis., 
1922, 31, 92) found that the different strains of Clostridium botulinum 
studied in their investigation showed different resistance to dry heat. 
This, they state, was probably due to inherent characteristics and, in 
a large measure, to the age of the cultures used. At 110° C. the 
time of survival averaged beyond one hundred and twenty minutes. 
At 140° C. the variation was between sixty minutes and fifteen minutes, 
a rather wide variation. At higher temperatures of 160° C. and 
180° C. the times of survival were short, between five and fifteen 
minutes. ‘The modern methods of dry-heat sterilization seem, then, 
to be adequate for sterilizing apparatus which has been used for cul- 
tivating Clostridium botulinum. Young spores of Clostridium botu- 
linum are more resistant to dry heat than old ones. Clostridium 
botulinum, like other pathogenic anaérobes, is commonly present in 
nature. In this investigation 11 of 73 of the samples of soil contained 
it. Three specimens of hog feces contained it, but it was not isolated 
from 3 specimens of cow feces. It was isolated from 1 sample of 
sewage. Clostridium botulinum is probably a common saprophyte 
widespread in nature. The results of this investigation do not con- 
flict with those of Meyer and Geiger, who propose a regional distribu- 
tion of the organism. It may be that it is more common in recently 
manured soils. Further investigation must be carried out before a 
better understanding of the characteristics of Clostridium botulinum 
is attained. The occurrence of the organism in stools of healthy 
individuals is one phase of the subject which is being investigated. 
In a later study TANNER and Dack (Jour. Am. Med. Assn., 1922, 79, 
132-133) state that 2 of 10 specimens of feces from healthy persons 
were found to contain Clostridium botulinum. Five other specimens 
gave strong evidence of its presence. The two strains absolutely 
identified as Type B strains formed powerful toxins in sheep-brain 
medium. 
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Diabetic Jell-O 


HIS new product is a dessert-pow- 

der for preparing a sugar-free, low- 
protein jelly, indicated as an appetiz- 
ing addition to the dietary in diabetes, 
glycosuria and obesity. To aid the 
physician we show here the composi- 
tion of the contents of each envelope: 


Protein (Gelatin)...........2 grams 

Carbohyc ir: ite .NONE 
Tartaric Acid........... 0.55 gram 
Pure F tuit 

YDRATE-FREE) 


CARBOHYDRATE-FREI 
CALORIES. .......8 
Correspondence is solicited. Please address 
your letter to attention of our Chief Chemist. 


“Jell-O” 
The Genesee Pure Food Company + 
Le Roy, N. Y., U. S. A. 
Ont. 


Canadian Factory at Bridgeburg 


In Bronchitis 


Prepared only by the makers of 


and Tuberculosis 


Calcreose is particularly suitable as an 
adjunct to other remedial measures. 


Calcreose contains in loose chemical com- 
bination approximately equal parts of 
creosote and lime. 


Calcreose has all the pharmacological 
activity of creosote but does not cause any 
untoward effect on the gastro-intestinal 
tract, therefore Calcreose may be taken in 
comparatively large doses for long periods 
of time. 


Sample on request. 


The Maltbie Chemical Co. 


Newark, New Jersey. 
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“STANDARD FOR BLOODPRESSURE” 


THE eminent physiologist Ludwig said 
that the discovery of bloodpressure was 
more important than that of circulation. 


When the Baumanometer was first announced to the medical pro- 
fession, most physicians were then using some type of sphygmo- 
manometer for bloodpressure.—Now, many thousands of those same 
physicians use the Baumanometer exclusively. 


WHY? 


Eminent authorities have given it their highest possible endorse- 
ment,—by purchasing it and using it in preference to all others. 


WHY? 


Leading scientific institutions have already replaced many of their 
former sphygmo-manometers with Baumanometers — some have 


equipped throughout. 
WHY? 


In the field of life insurance, the Metropolitan alone has purchased 
more than one thousand Baumanometers, which are now in use 
by their examiners throughout the United States and Canada. 


WHY? 


YOUR DEALER HAS THE BAUMANOMETER IN STOCK 
INFORMATIVE LITERATURE SENT UPON REQUEST 


W. A. BAUM CO.,Inc, - 100 FIFTH AVENUE - NEW YOFS 
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“Stop Exercising” 


[® instead of a physician, 
you were just a layman and 
privileged to sit at the right 
hand of a doctor in his office, 
see patient after patient come 
in, hear their histories, note the 
marshaling of the symptoms, 
hear the varied diagnostic con- 
clusions, and then, almost as 
the first pronouncement and 
regardless of the nature of the 
ailment, hear this: “Stop exer- 
cising!’’—what would you 
think? 


You would seriously ques- 
tion the wisdom, the logic of 
such a general interdiction. 
And rightly! 


But the hypothetical case is 
impossible, you say. Exercise 
would never be totally pro- 
hibited except in those very few 
cases where an analysis of the 
‘ymptoms indicated its harm- 
ful possibilities. Right !—ea- 
ept in those very few cases 
vhere an analysis of the symp- 
‘oms indicated its harmful pos- 

ibilities! 


Then, why not accord Coffee 
the same consideration? Why, 
as is often thoughtlessly done, 
sweepingly ban Coffee without 
rhyme or reason? After all, 
isn’t there perhaps as much life 
in the Coffee cup as in the In- 
dian club? Can a thinking 
physician fail to recognize the 
definite therapeutic properties 
of Coffee? 

It is a mild but effective car- 
diac stimulant, and endorsed 
as such by leading physiolo- 
gists and nutritionists. It is 
an undoubted aid to sluggish 
peristalsis. It is an antidote of 
no uncertain value for certain 
poisons. And, as an appetite 
excitant, in health and disease, 
what is there that produces 
quicker reaction than the 
aroma of a cup of steaming 
Coffee? Ask yourself in the 
morning—and when you are 
mentally and physically tired! 

Don’t unnecessarily take the 


joy from the breakfast of most 
red-blooded Americans, 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y, 
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Formula by permission of The Babies’ 
Dispensary and Hospital of Cleveland 


Why we emphasize 
the steady increase in the 
use of S. M.A. 


S M A is sold only 
cians, which means that it is 
conservatively sold; the steady, 
consistent increase in its use, 
therefore,reflects the ever grow- 
ing confidence of the medical 
profession in its uniformly 
successful results. 


That there is a vital need for 
such a food is convincingly de- 
monstrated by the experience 
of physicians in Cleveland. 
S.M.A. was first made available 
tothe medical profession in this 
city in January,1920. For many 
years Cleveland physicians 
have placed confidence in the 
dependable supply of milk 
certified by the Medical Milk 
Commission of Cleveland, and 
in the splendid service given 
them in the modifying of milk 
by the Walker-Gordon Labo- 
ratory. 


Yet many of the physicians of 
Cleveland began to use S.M.A. 
as soon as it was available, and 
the number who prescribe it 
has grown to such an extent, 
within three years, that one 
distributing agency alone in 
Cleveland is selling S.M.A. 
through physicians at the rate 
of 40,000 quarts a month. 


We emphasize the steady in- 
crease in the use of S.M.A., 
therefore, because it is obvious 
that this increase is due to 
physicians having foundS.M.A. 
helpful in their problem of 
feeding infants deprived of 
mother’s milk. 


If your druggist cannot supply 
you with S. M. A. we would 
appreciate your sending us his 
name. And until he orders a 
stock we shall be glad to sup- 
ply you direct. 


THE LABORATORY PRODUCTS COMPANY 


1111 Swetland Building 


sts Cleveland, Ohio 


A FOOD TO KEEP BABIES 
AND YOUNG CHILDREN WELL 
Adapted to Mothers Milk 


<> 
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OGG'S BRAN 


with 
confidence 


because it is 


READY TO EAT 


THE ORIGINAL MAS THIS SIGRATURE 


Kellogg 


BRAN 


ELLOGG COMPANY 


K' ToRONTO.CAN 
N ks physicians. One reason igs because Kellogg’s Bran 
SS is ALL BRAN, which rarely fails to bring desired 


An Analysis of 


Kellogg’s BRAN 
cooked and krumbled 


Aside from its regula- 
tory value, Kellogg's 
Bran commands attention 
as one of the most valu- 
able foods known. Read 
this analysis: 


Moisture 

MINERAL SALTS 8. at 
Protein 5.8 
Fat 2.8 
Crude Fiber 8.9 
Carbo-hydrates 61.6 
Calories 80.4 
(per pound) 


~ 


Kelloggs 


ALL BRAN 


S a natural relief from constipation and constipa- 
tion conditions, Kellogg’ s Bran ranks high among 


results. 


Kellogg’s Bran is being more and more used in mild i 
as. well as chronic cases and as a preventive, because 
it forms no habit and because it is a natural food, 
performing the function of a sweeper and purifier in 
a natural, mechanical way without irritation or dis- 
comfort. 


It is a real pleasure to eat Kellogg’s Bran because 
of its delicious nut-like flavor. We suggest it be 
served during the winter sprinkled on or mixed with 
hot cereals or cooked with hot cereals, adding two 
tablespoonfuls of bran for each person. Kellogg’s 
Bran makes the tastiest of bakery batches. Recipes 
on every box. It is also delightful served with 
hot milk. 


Patients respond quickly to the regular daily eating 
of at least two tablespoonfuls of Kellogg’s Bran; as 
much more with each meal in chronic cases. All 
grocers sell Kellogg’s Bran. 


A full-sized package of Kellogg’s Bran will be 

mailed physicians with our compliments. Drop a 

request card to-day to the Kellogg Company, 
Battle Creek, Mich. 


the original BRAN~ ready to cat 
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TYNE REPUTATION AND INTEGRITY of the manu- 

_facturer is the physician’s only guarantee of reliability 
of those organotherapeutic products for which there is no 
chemical or biological assay. Every manufacturing process 


and all our product is supervised by our Analytical and 


Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 
Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary — Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 


Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 
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Announcing 


A New Gasometer for Determining 


Basal Metabolism 


The COLLINS “CHAIN-COMPENSATED” 
GASOMETER 


Offers these exclusive features: 


1. Automatic and very sensitive compensation of the bell 
in all positions by means of chain passing over wheel 


to counterpoise weight. No syphon—no eccentric 
wheel. 


. Mouth-breathing attachment, similar to that used on 
the Benedict Portables, is standard equipment on this 
Gasometer. 


3. The counterpoise wheel standard is 
easily telescoped when the apparatus 
is not in use, making the total height 
only 56 inches. 


DESIGNED AND MANUFACTURED 
SOLELY BY 


WARREN E. COLLINS 


Specialist in Metabolism Apparatus 


584 HUNTINGTON AVE. 
BOSTON, MASS. 


Price $250.00 
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OESERS INTRAVENOUS SOLUTIONS 


INTRAVENOUS MEDICATION 


IN EVERY FIELD OF ENDEAVOR 
one individual or product stands out 
preeminent by reason of quality and 
reliability. 

This preeminence in the minds of the 


consumer comes only as a result of years 
of experience. 


Experience indicates to the thoughtful 


physician that it is imperative to select 
the “best” and the “reliable”. 


Selection has established the preémin- 


ence of Loeser’s Intravenous Solutions. 


Clinical Reports, Reprints, Price List 
and 


The “Journal of Intravenous Therapy” 
will be sent to any physician on request 


New York Intravenous Laboratory 
100 West 21st Street 
New York, N. Y. 


Producing ethical intravenous solutions for the medical 


profession exclusively 
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REDUCED PRICES 


NEODIARSENOL DIARSENOL SODIUM DIARSENOL 
(Neoarsphenamine) (Arsphenamine) (Sodium Arsphenamine) 
0.9 Grm. Amp. $1.00 0.6 Grm. Amp. $1.00 0.9 Grm. Amp. $1.00 
0.75 “ 90 05 “ 90 0.75 “ .90 

0.45 ° 0.3 0.45 

150 10 “ 1.50 

2.75 20 “ “ 2.75 

4.00 30 “ 4.00 


Orders for 50 ampoules—10% discount 


Discount on larger quantities on request 


It is with pleasure that we advise you that from this date a very substantial 
reduction in the prices of Diarsenol, Neodiarsenol and Sodium Diarsenol is made. They 
will now be supplied at approximately ONE HALF the amount you have been paying 
for arsenicals of any brand in the past. 


This reduction is made possible through the perfection of manufacturing processes 
which ensure very uniform dependable products, without any losses due to material 
failing to meet the standards of the United States Public Health Service. 


DIARSENOL brand products are now unexcelled for solubility, stability, low 
toxicity and therapeutic power. All are tested at standards very much higher than 
Government requirements. Each lot is officially tested and passed by the U. S. P. H. S. 


before being shipped, as all material is made under regulation and control of the 
Government. 


If you are not at present using our arsenicals, try a small order—your dealer can 
upply it—or a line to any of the offices below will have prompt and careful attention. 
Literature on comparative therapeutic efficiency mailed on request. 


DIARSENOL COMPANY, Inc. 


ATLANTA, GA. BUFFALO, N. Y. BOSTON, MASS. 
Forsyth, Bidg. Ellicott Square 53 State Street 
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Vaccines 


ACTERIAL vaccines can be no better than the 
cultures from which they are prepared. Dif- 
ferent strains of micro-organisms vary widely in their 
value as antigens. Few laboratories have the wide 
access to cultural material and facilities for insuring 
the immunizing value of their cultures that we 
possess. Here are a few of our vaccines: 


PERTUSSIS VACCINE 
FURUNCULOSIS VACCINE 
GONOCOCCUS VACCINE 
PNEUMOCOCCUS VACCINE 
SCARLATINA VACCINE 
STAPHYLOCOCCUS (COMBINED) 
STREPTOCOCCUS VACCINE 
TYPHOID-PARATYPHOID 
TYPHOID VACCINE 


We do not have to assume, as some producers 
do, that our cultures are good antigens. From the 
use of cultures in connection with other lines of 
activity, such as serum production, we frequently 
gain definite knowledge regarding their ability 
to stimulate adequate antibody response. Because 
of the fundamental scientific basis for our products, 
no laboratory can offer vaccines superior to ours. 


Literature gladly sent physicians on request. Write nearest branch: Detroit, New York. 
Chicago, Kansas City, Baltimore, New Orleans, St. Louis, Minneapolis, or Seattle. 


Parke, Davis & Company 
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‘“Alkanite”’ 


is the prescription-name for that remarkably effective ‘‘plastic dressing 
treatment” of osteomyelitis and other pyogenic affections reported in 
“Annals of Surgery” by Dr. Thorek of Chicago. 


All of this chemical used during the years while this method was being 
critically tested was made by us; the finished product is the result of 
many pharmaceutical experiments in our laboratories. 


We now offer it to the medical profession through the drug-trade at $5 per 
pound—q.s. for about 300 average treatments. 


It is supplied only in pounds. 


Under “‘Alkanite’”’, bed-ridden cases become ambulatory, old lesions heal 
completely, usually without scar, and recurrence is very rare indeed. 
May we send you a reprint of this article? 


SHARP & DOHME 


41 John Street, New York City 
“Alkanite” 


At your druggist’s 


Starch-free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY By YOUR PATIENTS FROM 


Put up in carefully L | Ss T E R s Sold by leading 


measured boxes druggists or sent 


one for each day D | A E | directly to your 


A month’s supply (30 patients with easily 


boxes) $4.85 F | O\NI r followed recipes 


Made by LISTER BROS., Inc., 405 Lexington Ave., New York 
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On the Beach and the 


Boardwalk 
American Plan. At your 
service every day of the 

year. 
Attractive Souvenir 
Folder on Request 


ATLANTIC CITY 
Combined in Ownership anid Management 


The beautiful new Boardwalk Wing of Haddon Hall 
is. now open. It connects the original Haddon Hall 
with the artistic pavilions, restful ocean decks, court 
garden and sea rooms of the 1920 addition. 


On many occasions in the past Chalfonte-Haddon Hall 
was unable to accommodate all of its many. friends 


The new Boardwalk Wing now makes possible the 
hospitable welcome of more than 1200 guests. While 
“old-fashioned” in its personal attention and service, 
Chalfonte- Haddon Hall has for mote than’ fifty years 
keptabreast of the times in itsmodern 
facilitiesforpleasure,comfortand rest. 


LEEDS and LIPPINCOTT 
COMPANY 


‘ 
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Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


hat gnawing hunger, that craving for some forbidden delicacy, that 
inappeased appetite even immediately following a meal which re- - 
tricted patients often suffer. Compara’ 


CELLU FLOUR 


nade of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
ood value. In filling out restricted diets this creamy, bland flour is combined with other 
ubstances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
e found helpful where bran and other bulky substances are irritating. 

Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special recipes prepared by an experienced hospital 


dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 


For Nervous and Sleepless Patients 


ADALIN 


Quiets restlessness and induces sleep in the average case, safely and 
agreeably. 


Where a stronger effect is required 


ADALIN-LUMINAL TABLETS 


(Adalin, 5 gr., Luminal, % gr.) 


have been found to meet the requirements of efficiency and prompt- 
ness of action, without depression. 


Literature on request 


WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 


WINTHROP PropucTs 


High Standards 
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The Original Keidel Tube 
KEIDEL TUBE’ — HARRIS COMER 


Trading as 


Devised by Dr. Albert Keidel in 1911 and manu-}|  STBELE GLASS COMPAN} 
factured by us since then. Write for special 
prices on large quantities. 34 Years Experience Devising 
Our eleven years’ experience in making the Original | ang Making Apparatus of Glass 
Keidel tube have suggested improvements which we i 
have embodied in: 


for Physicians, Chemists, Clin- 

icians and Bacteriologist 

} RUBBER \ 
Copyright patents 622 S. Washington Square 

The “Window” permits inspection of the break- Philadelphia, Pa. 

able tip. 

Blood shows in the “glass tube hub” when the 

vein has been properly entered. 


Sample can be centrifugated without removal to 
another tube. Ampoule is easily broken open for 
removal of sample. 


Each Comer-Keidel is enclosed in a carton, then 
sterilized at 150° C. for one hour and hermetically 
sealed ready for sending in our mailing case. 


WE ALSO MAKE THE VARIOUS SIZES 
and MODIFICATIONS of the KEIDEL TUBE 


SPENCER 
Scientific Instruments 


WHETHER 
MICROSCOPES, MICROTOMES or DELINEASCOPES 


Make an Instinctive Appeal to the Laboratory Worker 


It isn’t only their accuracy and utility. It’s something 
in the finish, even more in the design; but in addition to 
all these, it is those little things—clever little devices, which 
accomplish the same end but in a better way—exactly the 
way the laboratory worker wants them. These are the 
distinctive features of the Spencer instruments, made dis- 
tinctive because our designers—experienced laboratory 
workers, possess the laboratory view point. 


Spencer Microscope No. 44 


has become a standard for university and college laboratory 
work. It is distinctive in that it has a side-fine adjustment 
with 34 threads of the screw always engaged instead of but 
one as in other makes. It has other advantages. Spencer Microscope No. 44 


Send for Catalog 
SPENCER LENS COMPANY 


MANUFACTURERS 
| BUFFALO | 
Microscopes, Microtomes, Delineascopes 


BUFFALO, N.Y. 
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MANY CHRONIC CASES REQUIRE 
INSTITUTIONAL CARE 
‘THE advantages of institutional treatment for stomach and intestinal disorders, 


Neurasthenia, Heart Disease, Diabetes, Obesity, Nephritis, Rheumatism and 
other stubborn chronic maladies are worthy of consideration. 


A most important advantage is the isolation of the patient from harmful influences, 
substituting conditions and surroundings that are altogether recuperative for the 
necessary period of time, is greatly to the advantage of the attending physician. 


At Battle Creek, every case receives, first of all, a careful examination. Each 
patient is submitted to the X-ray and all other up-to-date methods of investigation, 
including chemical and serological examinations of the blood, efficiency tests of 
the liver, kidneys and other vital organs, tests for acidosis, metabolism tests and 
other special tests and researches which may be required to throw light upon the 
individual case. 


For literature or further information concerning the Institution and its methods 
address 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Room 247 MICHIGAN 


Stabilize and Maintain 
the Alkaline Reserve 


in the acute infections (including influenza 
and pneumonia) large quantities of alkali are 
needed. If their administration offers diffi- 


culty 
Prescribe Kalak Water. 


Each bottle carries in 


sparkling form several Kalak Water Co. 


grammes of bicarbonate j 
of sodium, potassium, 23 City Hall Place 
calcium and magnesium. New York City. 
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Polak—Manual of Gynecology 


HOROUGHLY revised and re-illustrated. The chapters on MENSTRUATION, PELVIC INFI 

MATION, Ectopic PREGNANCY and STERILITY have been entirely rewritten. More spac 
given to the pathology of the several lesions, and more emphasis placed on its relation to 
symptomatology and diagnosis. 


The salient points in diagnosis have been italicized; thus the reader may instantly grasp 
basic facts. ‘Theoretical discussions are omitted. In questions that are still debatable, Dr. P. 
‘out of a vast clinical experience, gives his individual opinion. Many of the illustrations have bx 
redrawn and many new ones added—reproduced from the original drawings of the actual s; 
mens in the Author’s collection. 


The practical directness of this concise volume admirably meets the demands of the pr: 
tioner. In every chapter the various conditions are discussed most thoroughly —Causative Fact 
Symptoms, Physical Signs, Prognosis, Pathology, Diagnosis and Differential Diagnosis, Treat: 
and After Care. Dr. Polak gives you the medical treatment where indicated, including pres: 
tions, drugs and serums, physical measures such as Electrotherapy and Hydrotherapy, Hygir 
Measures, Radium and Roentgen Therapy. Finally, where Surgery is indicated, he shows cl 
both in text and illustrations the exact technic of each operative step, very often giving se\ 
standard operations for the same condition. 


By JOHN OSBORN POLAK, M.Sc., M.D., F.A.C.S. Professor of Obstetrics and Gynecol 
Long Island College Hospital; Professor of Obstetrics in the Dartmouth Medical Sch 
Gynecologist to the Jewish Hospital; Consulting Gynecologist to the Bushwick, Coney Isla 
Deaconess’, and Williamsburgh Hospitals, Brooklyn, and the People’s Hospital, New Y: 
Octavo, 396 pages, with 139 engravings and 10 colored plates. Cloth, $4.50, net. 


A Text-book on Minor Surgery 


INOR SURGERY has far outstripped all other branches in the last decade. The Indust 
Clinic, The Workman’s Compensation Insurance, the use of Local Anesthesia, and t 
realization of the far-reaching results and complications of poorly and improperly treat: 
minor injuries have been responsible for its prodigious strides. The disfiguring scars of buras, t 
stiff fingers, due to neglected tendon sheath infections, and other such conditions of importa 
socially and economically have stimulated the interest both of surgeons and practitioners. 


For the first time in a book of this character the inexhaustible fund of experience afforded 
the World War is drawn upon. The lesser surgery of the extremities has received unusual att: 
tion, Surgical conditions in these parts, from the special and rare fractures and dislocations ' 
the simplest injuries of the phalanges, have been accorded the most modern and approved met! 


of treatment. 
CHAPTER HEADINGS 


General Injuries to the Soft Parts—Fractures in General—Injuries to Joints—Inflammati 
Suppuration and Gangrene—Injuries to the Head—Injuries and Inflammations of the Nec! 
Special Surgical Conditions of the Trunk—Fractures and Dislocations of the Hand and Ar: 
Injuries of the Arm and Hand—Acute Infections of the Upper Extremity—Miscellaneous Afi 
tions of the Hand and Arm—Tumors and Deformities of the Arm and Hand—Fractures and D 
locations of the Lower Extremity—Injuries to the Leg and Thigh—Miscellaneous Affections 
the Leg and Thigh—Minor Surgery of the Foot—Affections of the Rectum and Anus—Affecti 
of the External Genitals of the Males—Gynecological Minor Surgery—Bandaging—Local Ar 
thesia—Special Minor Operations—Surgical Technic and Supplies. 

By JOHN C. VAUGHAN, M.D., Director and Visiting Surgeon, Beekman Street Hospital; Consu 
Surgeon, Workers’ Health Bureau; Former Visiting Surgeon, Bellevue Hospital and Chief Var 
bilt Surgical Clinic and Instructor in Minor Surgery, Columbia Medical College, etc., and ATHE! 
C. BURNHAM, M.D., Colonel, U.S. Army; in Charge of Medical Department of Red Cr 
Poland; Attending Surgeon, Volunteer Hospital; Former Attending Surgeon, Vanderbilt Cl 
Former Instructor in Surgery, Polyclinic Hospital, etc. Ociavo, 627 pages with 459 engravi 
Cloth, $7.75 net. 


706-10 Sansomst. LEA & FEBIGER 


36 


Hess— Premature and Congenitally Diseased Infants 


f Bs is the first definite collection of material on the care of the prematurely 

born. Devoted to a thorough consideration of the needs and care not only 
infants born three or four weeks before term but also those born possibly at 
rm, or very nearly so, but for various reasons weaklings and hence classed as 
ises of Congenital Disease or Debility. Part I takes up Classification, Etiology, 

Physiology (characteristics of different organs, skeletal development, etc.), and 

Vathology. Part II considers Nursing and Feeding Care (Prenatal Care of the 
lother, The Nursing Proper), Wet Nursing, Daily Routine, Methods of Feeding, 
cubators, etc. Part III discusses diseases of the Respiratory and Gastro- 
testinal Tracts, the Nervous System, the Liver, the Peritoneum, etc., and 

Herniz, Sepsis, Syphilis, Tuberculosis, Rachitis, Spasmophilia, Anemia, etc., 
rt IV is given over to Prognosis, Mortality and The Future Development. 


JULIUS H. HESS, M.D. Professor and Head of the Division of Pediatrics, University of 
Illinois; Chief of Pediatric Staff, Cook County Hospital, etc., Chicago; Member of Advisory 
Children’s Bureau, Department of Labor, Washington, D. C. Octavo, 397 pages with 189 


ustrations, Cloth, $5.50, net. 


Coakley —Diseases of the Nose and Throat 


New (6th) Edition 


YOR PURE CLINICAL VALUE, for practical, succinct information this manual equals 
| texts two and three times its size. Each chapter and paragraph has received careful atten- 
tion, and many additions and changes have been made. Particularly is attention directed 
the new chapter upon Diseases OF THE NASAL VESTIBULE, and to the additional articles upon 
NUSITIS IN CHILDREN—VINCENT’S ANGINA—PARAPHARYNGEAL ABpscess and the Direcr 
|:XAMINATION OF THE Upper Arr AND Foop PassaGces. The special chapter devoted to THera- 
utics has been materially revised to present the newer remedies and the improved application 
the older ones. Here will be found a classification of drugs according to their local actions 
1 a number of useful prescriptions, together with indications for their employment. Refer- 
es to these additional remedies have been indicated by heavier type in the Index under the 
‘ment of each disease, a feature adding greatly to the book’s value. 


\ number of additional illustrations have been supplied, and many of the old pictures have 
n replaced by better ones. Particular mention may be made of those illustrating the later 
hnic employed by the author in TonstLLectromy and its complications, as well as others of 
ently devised instruments that have been found useful. 


‘his work provides a compact manual answering the needs of both students and practitioners. 
meet the demands of the student special attention has been given to the practical features of 

AMINATION, DraGNosis and TREATMENT. ‘The importance of an accurate appreciation of the 

earances found on examination cannot be overestimated, and emphasis is laid, upon the phase 
nstruction. Nor have the added advantage of microscopical and bacteriological examinations 
n neglected; for upon the combined information afforded by all of these, a correct diagnosis 
depend. 


‘rom the multiplicity of medicinal and operative measures Dr. Coakley has selected those 
ch practical experience has proven the best. He gives full details for the benefit of those who 
e not had the advantage of personal, clinical instruction. 


CORNELIUS G. COAKLEY, A.M., M.D., F.A.C.S., Professor of Laryngology and Otology, 

f Physicians and Surgeons, Columbia University; Attending Surgeon, Bellevue Hospital, in Cl 
Laryngological ane Otological Service; Consulting Laryngologist and Otologist to the Pre 
ian Hospital. 12mo, 664 pages with 145 engravings and 7 colored plates’ Cloth, $4.25, net. 
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INDEX TO ADVERTISERS 


TO OUR SUBSCRIBERS—only ethical products of the highest quality can 
advertised in this Journal. The firms listed below merit your full confidence, all ; 
recognized leaders in their fields. Will you kindly mention Tur JournaL w! 
writing them? Thank you. 


Apparatus and Instruments Powers, Weightman & Rosengarten 
(Bacteriological, Diagnostic, Sterilizers, etc. Riedel & Co. 
W. A. Baum Co. 96 Schering & Glatz, Inc. 
Bausch & Lomb Co........... 3d Cover Sharp & Dohme 
Becton, Dickinson & Co... . . 40 Dr. G. H. Sherman 
Castle, Wilmot, Co......... | 7 Upsher Smith, Inc. 
Collins, Warren E.......... 7 Smith, Kline & French 
Cambridge & Paul Ins tr. Co. 20 worensen Co.. 
Hynson, Westcott & Dunning 99 Winthrop Chemical Co. 
E. Leitz, Ine. i) Foods, Beverages, etc. 
Rieker Instrument Co... . .. 6 Chicago Dietetic Supply House 
Shelton Electric Co. 3d Cover Farwell & Rhines 
C. M. Sorensen Co. 4 The Fleischmann Co. 
Spencer Lens Co. 34 Genesee Pure Food Co. 
Steele Glass Co. 34 Horlick’s Malted Milk Co. 
Arthur H. Thomas Co. 3 Kellogg Toasted Cornflake Co. 
Wilmot Castle Co......... 7 Joint Coffee Trade. . 
Max Wocher and Son Co.........2d Cover Laboratory Products Co 
Binders, Supporters, etc. Lister Bros., Inc... . 
Katherine L. Storm, M.D... : Mellin’s Food Co.... .......4th Co 


Biologicals, Drugs, Pharmaceutical Resorts and Hotels 
Supplies, etc. Battle Creek Sanitarium 

Abbott Laboratories. . . . ea Chalfonte-Haddon Hall. . 
Arlington Chemical Co. . 15 Glen Springs... . 
Armour & Co. bts 3 The Homestead, Hot Springs, Va. 
Bilhuber, Inc... . 
G. W. Carnrick Co. 
Ciba Co. 
Diarsenol Co., Inc. ( 
Fairchild Bros. & Foster ; f Vibrators 
Hoffmann-LaRoche Chemical Works. 2 Shelton Electric Co 
Hynson, Westcott & Dunning. . 
Eli Lilly & Co. . Engeln Electric Co 
Maltbie ¢ hemical Co. Victor X-Ray Corp 
Merck & Co. : 
H. A. Metz Laboratories Miscellaneous 
H. K. Mulford Co. g Colgate & Co. 
National Aniline Chemical Co. g Kalak Water Co. 
New York Intravenous Laboratory 2 Publishers 
Parke, Davis & Co.......... ad Lea & Febiger 


Sutures and Ligatures 
Armour Co. 
Davis & Geck, Ine.... 


X-Ray Apparatus, Tubes, etc. 


of both antipyrine and salicylic acid and 
combines the analgesic power of the one 
with the antirheumatic action of the other. It 


has been used with good results in sciatica, 

SALI DYR| N rheumatic fever, chronic rheumatism, influ- 
enza, pleurisy, dysmenorrhea, etc.”’—( New ana 

al Remedies, Me 11 7 


mk compound possesses the properties 
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Riedel & Co., Inc. 


Bush Terminal Bldg. No. 5, Brooklyn, New York City 
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Three GREAT Books 
on Tuberculosis 


Pulmonary Tuberculosis 


This is the text the Surgeon General's 
Office of the Army selected during the 
War. Now we have a New (3rd) Edi- 
tion, embodying everything learned 
since the War. Preéminently the book 
for the Physician. Based on a clinical 
experience of over 20 years with tuber- 
culosis. Particular stress is laid on home 
treatment, as the majority of T. B. vie- 
tims must be treated there 


By Maurice Fisupera, M.D., Clinical 
Professor of Medicine, University and 
3ellevue Hospital Medical College, ete. 
Octavo, 891 pages, with 157 illustrations. 

Cloth, $8.50 net 


Rules for Recovery from 
Pulmonary Tuberculosis 


Without question the most famous and 
most helpful text for the Patient. By a 
leading authority who tells, in simple 
words, just what the patient, and those 
attending him, should know to speed 
recovery. Every T. B. patient and 
nurse should have it. 


By LAwRASON Brown, M.D., of Saranac 
Lake, N. Y. New (8rd) edition. 
Cloth, $1.50, net 


Tuberculosis and the Community 


The only book published so far that 
deals purely with Tuberculosis as it 
affects the Community as a whole. It 
is, therefore, of the utmost importance 
and value to all engaged or interested in 
any phase of Public Health work or 
Preventive Medicine in general. Physi- 
cians will like it both for their own use 
and to put into their patients’ hands. 
specially does it commend itself to 
Tuberculosis Associations, Dispensaries, 
Health Officers, Public Health and Red 
Cross Nurses, Hygienists and Sani- 
tarians. 


By Joun B. Hawes, 2d, M.D., Director, 
Clinic for Pulmonary Diseases; Massa- 
chusetts General Hospital; Consultant 
in Diseases of the Lungs, New England 
District U. S. Veterans Bureau, ete. 
i2mo, 168 pages. Cloth, $1.75, net 
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THE 
GLEN SPRINGS 


WATKINS GLEN, N. Y., ON SENECA LAKE 


William E. Leffingwell, President 


The facilities of The Glen Springs express the 
consideration of two factors of great importance 
in the successful hydrotherapeutic treatment of 
Heart Disorders 


1. THE PATIENT’S RESERVE STRENGTH, 
created by the hydrotherapeutic process, is 
to a variable extent dissipated by the effort of 
travelling any distance between Bath House 
and Hotel. The time of recovery is thereby post ' 
The Baths at the Glen Springs are in direct 
connection with the hotel 


2. THE CONSTANT PERSONAL CONTROL 
of treatment by skilled physicians is imperative 
The Glen Springs Medical Staff offers this 
constant personal control, in addition to the 
closest cooperation witii the home physician 
during the entire period of the patient's stay 


These points of vital importance have been 
little considered at the European Spas 


The Glen Springs is situated in the beautiful 
healthful Finger Lakes Region of New York 
State. Itis equipped with every modern facil- 
ity for smentific examination, and hydrothera 
peutic, electrotherapeutic and mechanothera 
peutic treatment It offers the luxury and 
comfort of a quiet delightful resort hotel—the 
benefit and pleasure of all outdoor sports and 
indoor recreations. 


OPEN THE YEAR ROUND 


Illustrated and detailed booklets, prepare 
for the Medical Profession, on r 


= 
On the Northern Central division of tpé€Pennsvt 

the Pennsylyania.division of th¢ New York Centre nd th 
main lingof the Celigh Valley. By-the Lackawanndand Er 

Roads, gonnection ig made at Elmira by the Northern Central 
Railroad 
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PRODUCTS 


cMade for the Profession 


BANDAGE 


ELASTIC 
WITHOUT RUBBER 


Particularly indicated in varicose veins, 
ulcers, chest and abdominal support 
swellings, sprains and whooping cough. 


Readily sterilized. Restored to original 
elasticity by washing. 


Supplied Only Through Dealers 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


| Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 
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